| b | 2 1 


4 #3 a KL © 
| TOWARDS A _ 2 
| SYSTEM or MINERALOGY. 


By AXEL FREDERIC CRONSTED T. 


MINE-MASTER OR SUPERINTENDANT OF-MINES IN SWEDEN. 


TRANSLATED FROM THE ORIGINAL SWEDISH, 


' WITH ANNOTATIONS, AND AN ADDITIONAL TREATISE ON 
| THE BLOW-PIPE. 


By GUSTAV vox ENGESTROM, 
COUNSELLOR OF THE COLLEGE OF MINES IN SWEDEN. 


hs 4 — 6 #; 
TH LL SReoy rp I ON, 
1 1 77> 1 CT 
« : ' _ . 19 0 * 1 
GREATLY ENLARGED AND IMPROVED, By THE ADDITION 
OF THE MODERN, DISCOVERIES; AND BY A NEW 
| ARRANGEMENT OF THE ARTICLES, 
* 6.94 a * — 4 — 5 
By JOHN HYACINTH D MAGELLAN, 
TALABRICO-LUSITANUS, ET REG. SOC. LoNDIN. AcA DE- 
MIARUM IMP.SCIENTIAR. PETROPOLIT.ET BRUXELL., 
REG. ULISIPON. MADRIT. ET BEROLIN. $SOCIET., 
PHILOS. PHILADEL. HARL. ET MANCHEST, SOCIUS ; 
ET ACAD. REG. PARIS. SCIENTIAR.COKRESPONDENS. 


———— 2 — — 


IN TWO VOLUMES. 


SY: 40; I. 


—— 


L. N Nn 00 


PRINTED rox CHARLES DILLY, IN THE POULTRY. 
M DCC LXXXVIII. 


ä ů —ů — We" — i CT CY — — — — — 


10 
CoOou Nr L OU I 8 
Dx BARBIANO pz BELGIOIOSO, 
KNIGHT OF THE ORDER OF MALTA, _ 


ACTUAL CHAMBERLAIN _ 


AND PRIVY COUNSELLOR OF STATE 
TO HIS IMPERIAL AND ROYAL MAJESTY, 


LIEUTENANT GENERAL OF HIS ARMIES, 
AND PROPRIETOR OF A REGIMENT 
or INFANTRY 
IN THE IMPERIAL TROOPS, &c. Ke. Kc. 
THIS IMPROVED ESSAY, 
TOWARDS A SYSTEM OF MINERALOGY, 
4 18, 
N WITH THE GREATEST RESPECT AND 
' GRATITUDE, 


«6. 


INSCRIBED, 
BY HIS MUCH OBLIGED, 
AND VERY HUMBLE SERVANT, 


J. H, De MAGELLAN. 


ae 0 R's 
PP RB TH ROS 


HE great ſuperiority of Cronſtedt's Mi- 

neralogical Syſtem, when compared with 
every attempt of the kind before publiſhed, is 
univerſally admitted, I have always eſteemed 
it a fortunate circumſtance, that I met with it 
in the commencement of my acquaintance 
with this branch of knowledge, and am greatly 
indebted to the friendſhip of Mr. Engeſtrom, 
who firſt recommended it to my attention. 
This Gentleman, who was formerly a pupil of 

the illuſtrious Author, brought with him a 
copy of the firſt edition of this work, publiſh= 
ed in Swediſh in 1758, when he viſited this 
capital. In a variety of converſations with 
him on the ſubject, I was ſtrongly impreſſed 
with the ſolidity of judgement in which the 
ſyſtem is founded: and I earneſtly entreated 
him to tranſlate it into Engliſh, for the ad- 
vantage of the public. He comphed with this 
a 3 requeſts 
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requeſt, and the tranſlation was printed in 
1770. 
his treaſure of Mineralogical knowledge 


Was gladly received; and in a ſhort: time the 


edition was mes The Proprietor, who 
knew my attachment to the ſubject, applied to 
me to ſuperintend a ſecond edition, to which 
propoſition 1 immediately acceded, without any 
view to pecuntary emolument. My intention 
was to add, by way of Notes, the chief diſco- 
veries and improvements that have been made 
fince the Author's time, Mr. J. Fabroni, whoſe 
great {kill in Mineralogy and Chemiſtry is well 
known, and who is at preſent employed in 
arranging the celebrated collection of his Royal 
Highneſs the Grand Duke of Tuſcany, was 
then in London, and very kindly obliged” me 
with various accounts of the new improve- 
ments in theſe. fiſter-{ciences, written in the 
French language. A very obſtinate complaint 
of violent pains in the head and eyes, with 


which I was at that time affheted, prevented 
me from proceeding; but it gave me the ut- 


moſt pleaſure, in this diſtreſſing ſituation, that 


Mr. Kirwan, to whom 1 mentioned; it, under- 


took to have Mr. Fabroni's Notes tranſlated 
into Englith, and to add ſuch facts as might 


occur to him for the information of the public, 


The undertaking was in this ſtate when J vi- 
ſited the continent, chiefly with a view to con- 


ſult about the cure of the complaint J was 
afflicted with. _ I was happy enoughtg ſucceed, 
and returning after au abſence of near two 


years, 


* 
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years, I found that Mr. Kirwan had been pre- 
vented, by various accidents, from accompliſh- 
ing his promiſe. He returned the original 
papers with very few new pages of the Notes 
in Engliſh; and ſome time afterwards ac- 
uainted me with his intention of publiſhing a 
ſummary view of Mineralogy. This was ac- 
tually publiſhed in 1784, under the title of 
Elements of Mineralogy, and has with juſtice 
been highly eſteemed by the public. The 
event, however, inſtead of being a check to my 
ſecond edition of Cronſtedt's Mineralogical Eſ- 
ſay, has rather encouraged my zeal to avail 
myſelf of the contents of Mr, Kirwan's per- 
formance (with his conſent), which may be 
conſidered as a very valuable improvement of 
the preſent work. | 
Upon mature reflection, I was convinced 
that my original intention of retaining the or- 
der which the Author had adopted in his Syſ- 
tem, could not be adhered to without a mani- 
feſt confuſion of the whole, If, as the great 
Bergman obſerves, the Author had lived longer 
for the benefit of the Sciences, he would no doubt 
have rect jd the diſpofition of his Mineralogical 
Syſtem. For without mentioning other nume- 
rous diſcoveries, 'it has been well aſcertained 
ſome years'ago, that there are but five. primi- 
tive Earths, inſtead of the nine deſcribed by 
the Author, moſt of which are mere com- 
pounds of the former; the Ponderous Earth 
was unknown in his time, though its exiſtence = 
as a peculiar ſubſtance was ſuſpected by him; 
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and the Magneſian Earth was almoſt ei qually ; 
unattended to, I was therefore obliged of 
courſe to give the whole under a new arrange- 
ment, placing the ſeveral Sections of the Au- 
thor . ſuch Orders and Genera, as the im- 
proved knowlege of later times dictated, as will 
be ſeen on conſulting the work; but I have, 
at the ſame time, been careful in changing only 
the places of the Sections, to leave the matter 
unaltered nearly as it ſtood in the firſt edition, 
and at the head of every Section I have added 
either its number according to the firſt ar- 
rangement, or have mentioned that it is addi- 
tional or altered as the caſe may be. Beſides 
which, I have prefixed a Table of Contents of 
the original order, that the, Reader may-ſee the 
whole at one view, and more readily- compare 
it with the order I have adopted. 

The number of Sectious in the prefent edi- 
tion amount to 44 3, occupying 923 pages, with 
many Notes, great part of. which are of im- 
portance, and every one either founded on 
facts within my own knowledge, or extracted 
from Authors of the firſt reputation. The Sec- 
tions of the former edition were only 300, and 
were printed in 272 pages, not nearly fo full 
as the pages of the work now preſented to the 
public. The Treatiſe of M. Eugeſtrom on the 
Blow · pipe and Pocket Laboratory, firſt pub- 
liſhed with this work, but ſince tranflated into 
almoſt every European language, is alſo re- 
printed at tlie end of this Mineralogy, with 
Notes from Bergman, aud two. ſhort _ 

ices, 
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dices are ſubjoined, one containing a deſeflp- 
tion of the travelling apparatus for the dry and 
humid aſſays, and of the Lamp Furnace uſed by the 
celebrated Profeſſor Bergman, for chemical ex- 

riments, on a ſmall but advantageous ſcale, 
which was firſt publiſhed by M. de Morveau, 
and is now greatly improved; the other eon- 
fiſting of the method of aſſaying earths and 
ſtones, extracted from Kirwan's Elements of 
Mineralogy ; the deſcription of a new inſtru- 
ment contrived by Mr. W. Nicholſon, for aſcer- 
taining ſpecific” gravities; and laſtly, a new 
method of my own, for making general weights 
with the greateſt eaſe and accuracy. 1 

I am perſuaded, that ſuch as are acquainted 
with the improved ſtate of Mineralogy, will 
approve of the method I have adopred, in pre- 
ference to the numerous and often contradie- 
tory notes which would otherwiſe have been 
required to ſettle the ſeveral matters in their 
proper order. To arrange the moſt important 
facts in an advantageous manner, has been the 
only aim of my labour, imperfect as it may 
be. I have not been actuated by the vanity of 
pretending to be the Author of a Syſtem, nor 
to inſtruct the moſt accompliſhed Mineralogiſts 
of our age. I have uſed none of the artifices 
of book-makers: I have, without heſitation, 
availed myſelf of every help I could procure ; 
but J have been equally ready and careful to 
name all my authorities, as well for the obvious 
advantage of authenticity, as that I might not 
inſidiouſly derive fame from the labours of 
others. Thoſe who are as ignorant of the ſub- 


ject 
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ject as I have formerly been, may, I flatter 


myſelf, receive great advantage from this per- 
formance, by ſaving the labour and time I was 
obliged to beſtow, in acquiring an acquaint- 
ance with the modern diſcoveries. I have done 
whatever lay in my power to render it com- 
plete, notwithſtanding the variety and multi- 
plicity of my other avocations, which did not 


allow ſufficient time to reconſider and reviſe 


my manuſcript before it went to the preſs. I 
have not, however, neglected to employ a pro- 


per perſon to correct the language, which 


otherwiſe would have been ſcarcely proper for 
the public eye, as I am myſelf a foreigner, 
who came to England at an advanced age. In 


whatever manner the numerous kinds of read- 


ers, which compoſe the heterogeneous maſs 
called the Public, may decide concerning 'my 
labours, I ſhall reſt contented with that appro- 
bation, which the uprightneſs of my intentions 


may juſtly claim. Not at all agitated with 


hopes, either of a pecuniary or even honoruty 
nature, I am already in poſſeſſion of that ſatis- 


faction which a ſincere, though perhaps weak 
_ exertion to promote the public good, cannot 


fail to produce in a well-diſpoſed mind. Con- 
vinced that, at leaſt ſo far, I ſhall have the 


worthy and eſtimable part of mankind-on 'my 
ſide, I can with eaſe overlook the efforts of the 


malignant, which, though they may excite 


compaſſion and contempt, are hardly of im- 
portance enough to produce any other emotion. 


London, 1588. - 
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ANSLATO R's 
NK. K F A U 
TE IS Eſſay was publiſhed in Swediſh in 
1 the year 1758, by the Author, who in 
the beginning choſe to be anonymous, for rea- 
ſons he has given in his Prefice : He could 
nat, however, remain long concealed, but was 
ſoon diſcovered to be the learned nobleman 
Axel Fredric. Conſtedt. I now give a tranſſa- 
tion of it, to comply with the, deſire of ſeve- 
ral, of my. friends here in England. I ſhall 
uot attempt to amuſe the, Public in favour of 
this work, ſince it ſpeaks. fo,_well for itſelf, 
and has been almoſt generally adopted wherever 

known. II 3 
The univerſal applauſe, and the favourable 
reception n met with in Sweden, made it. ſoon 
known in Norway aud Denmark. In the year 
21760, it was tranſlated into German, and was 
equally. approved in Germany; nor, indeed, 
| | 209 "Be 
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has it been unknown to the learned in Eng- 
land; for the ingenious and celebrated Dr. 


Lewis has mentioned it with praiſe in the 
ſecond part of his Philoſophical Commerce of 


Arts lately publiſhed. 


As a foreigner I ſhould make an excuſe 


for the tranſlation, it not being ſo elegant as it 
ought to be; however, I flatter, myſelt I ſhall 


not be too ſeverely cenſured on that account, 


fince it is a known truth, that originals always 
loſe ſomething of their beauty by being tranſ- 


lated: I therefore think it better to prefer the 


true meaning of Authors to the elegancy of 


ſtile, particularly in ſcientifical works; and I 


am in this reſpect more able to give the Public 
ſatisfaction, as I have had the happineſs to be t 
a diſciple of the Author himſelf, 

That the mineralogical terms might be more 
generally underſtood, I have added the Swediſh 
and German names of the mineral bodies to 


their Engliſh and Latin names; except when, 
to avoid tautology, I have ſometimes left out 


the German, as nowiſe different from the Swediſh 
names. New diſcoveries being daily. made in 
this ſcience, I have alſo added ſome notes of 

my own, concerning ſuch things of which I . 


am perfectly convinced, leaving ſeveral others 


to be further examined and tried. 
I was in hopes to have ſeen a ſecond edi- 


tion of this excellent work improved and aug- 


| mented by the Author himſelf; he having, 


ever ſince the firſt publication of it, been con- 
5 | {tantly 
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ſtantly employed in making further e 
and diſcoveries in this ſcience: gd 
actually made ſome collections tow : 
which, however, the literary world is likely to 
+ be unfortunately deprived, as he lately died in 
the fortieth year of his age, before he had 
time to reviſe and put his new obſervations in 
due order. 


s forter ages e principulty' encoura 250 dhl. 
lological and antiquarian en est 15 
prefent age, at leaſt in SWegeal, * avours. the 
ſtudy of Natural Hiſtory. x 

Such changes muſt be aſeribed Is bean 
who underſtand how to make thoſe ſeiences, 
which they have choſe for their privcipal ſtudy, 
agreeable to the Public; and which ſelenices, 
being in general uſeful to the whole commu- 
nity, every individual thereof 'catr reap ſome 
advantage from it, and thereby gratify that 
ſelf-love implanted in the breaſt of all mau- 
kind in the purſuit of them. 

When the pride of à nation is flattered with 
the vain glory of being of great autiquity, the 
author of ſuch an opinion is always favoured ; 
and every little circumſtance conducive to fur- | 
ther confirm it, is carefully: recolſected and 
noted. Thus when the ſubjects of the creation 


are 
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are repreſented to us in a manner which aſſiſts 


our memory, and renders our conceptions of 


them eaſier, we aim at earneſtly adopting the 
noble improvement, and, in order to be the 


more eſteemed, we likewiſe always confer 


praiſe on the Author. 

As long as the Author adheres to his ſyſtem, 
and does not alter it, but anly illuſtrates it from 
time to time with ſome additional obſervations, 


we are not only well fatisfied with him, but 


alſo often become his faithful aſſiſtants, But if 
he, convinced of the i impropriety of his method 
from its very principles, rejects it, and preſents 
us with another new and entirely different; 
what. will then be the reſult? Or what is likely 
to happen if this is attempted by a perſon who 
is unkuown, and not artful enough to ſeize on 
the advantages of our paſſions? 

For my part, I am apt to believe that, f in 
the former caſe, the preſent general taſte might 
be ſomewhat leſſened without any loſs to the 
ſcience itſelf ;| becauſe among the great numbet 
that love Natural Hiſtory, there are always 


ſome who embrace it when free from errors, 


and others, who are only fond of new reaſon- 
ings and concluſions, merely becauſe they are ſo. 


Theſe latter are even of ſervice, and their 
party will certajuly increaſe in length of time. 
rom this perſuaſion I have ventured to pub- 


liſh this Eflay for treating Mineralogy in a ſyſ- 
tematical manner; a ſtudy to which IL have 
with, ſv much pleaſure applied myſelf, It is 
not done with the deſire of novelty; and ſtill 


leſs 


of | 
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leſs from contempt of thoſe ſyſtems,” which: 
Swediſh gentlemen in particular, very deferv- 
edly, though chiefly en the ſame Principles, 
have heretofore generally purſued: 

I have thought proper to conceal my name *, 
to prevent any conſtraint on myſcif or others, 
and with a view to be at a greater liberty to 
amend the ſyſtem, whenever I ſhall be con- 

vinced there is a neceſſity for ſo doing, either 
by my own experience, or by the obſervations 
of others: For I flatter myſelf that this work 
will not paſs unnoticed by men of letters; and, 
as it is only an Effay, it ought, according to 
an eftabliſhed law amongſt authors, to be 
ſheltered from too ſevere cenſures. 

Iwith that the mineralogiſts themſelves would 
examine and compare all that has been hitherto 

done in this ſcience; they would then find the 
reaſon which has induced me to deviate from 
the received ſyſtems, and to propoſe another 
founded upon my own, as well as upon the 
_ diſcoveries of others. But as this comparifon is 
not in the power of every one to make, I think 
it neceſſary briefly to repeat here the changes 
which this {cience has undergone. 

The firſt writers on Natural Hiſtory found 
ſo great a number of unknown bodies before 
them, that their curioſity and time would not 
allow them to do more than to deſcribe them 
by their mere external appearances, and to col- 
le& the names by which they were Khown to 
the natives of the countries where-they were 


— 7 Mr. Cronſtedt n never put his name to this Eflay. V. 8 
found. 
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found. But as every country had a different 


name for theſe bodies, they often gained more 
names than there were real ſpecies, and even 
ſometimes the very reverſe happened; this oc- 
calioned a confuſion, which in the beginning 
was  excuſable, but in length of time could not 


fail 'of being an obſtacle to the progreſs of the 


{cience, and its application in common life. 
To remove theſe inconveniences, they have 


in later and more enlightened times endea- 


voured to fix proper names to the ſubjects of 
the mineral kingdom, according to their ex- 


and Hardneſs; but theſe characters afterwards 
having been found not ſufficient, it was neceſ- 
ſary to diſcover others more ſolid by the reſult 
of chemical experiments, which added to the 
former ones would make 1 ſyſtem. 
Hiarne and Bromell were, as far as I know, 
the firſt who founded any mineral ſyſtem upon 
chemical principles. However, they were only 
the projeQors of this manner of proceeding ; 
and to them we owe the three known diviſions 
of the moſt ſimple mineral bodies; viz. the Cal- 


carei, Vitreſcentes, et Apyri. This ſyſtem was 


afterwards adopted by Dr. Linnæus, who, as a 
very {kilful perſon in the other two kingdoms 
of nature, ought not to have omitted the third 
when he publiſhed his Syſtema Nature. Browal, 


biſhop of Abo, a prelate of great learning, had 


an opportunity of altering and improving Lin- 
neus's method id a manuſcript, which Dr. 
Wallerius has fince made public in his Minera- 
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ternal marks, as in regard to Figure, Colour, 
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logy, with ſome alterations of his own ; how- 
ever, the principal foundation remained the 
ſame in all, or according. to Bromell's method, 
which he had publiſhed in a ſmall book, enti- 
tled [ndicat ions for the ſearching for Minerals. But 
at length Mr. Pott, a chemiſt by profeſſion, and 
conſequently inclined rather to truſt to the ef- 
fects of his experiments, than to the external 
appearances alone, proceeded farther than was 
cuſtomary before his time, in the aſſaying of 
ſtones by fire, and afterwards publiſhed his ac- 
quired knowledge by the title of Lithogeogneſia. 
From this book the ſaid author received conſi- 


derable honour, . becauſe the true advantage of 


his reſearches began to appear: Miners and 
others manufacturers were by it able to deter- 
mine the reaſon of certain effects, which they 
either did not obſerve before, or wilfully con- 
cealed, to avoid the cenſure of being ignorant, 
if they advanced ſuch things as real truths, 


which, according to modern ſyſtems were re- 


garded as contradictory and abſurd, Mr. Wol- 
teridortt, a diſciple of Mr. Pott, then began 
immediately to form an entire mineral ſyſtem, 
founded upon chemical experiments; but his 
maſter did not approve of it, ſtill inſiſting that 
materials were yet wanting for the purpoſe : 


und that every mineral body ought firſt to be 


examined and tried with the ſame care that he 

had tried and examined the moſt fimple of 

them; to wit, the Earths and Stones. | 
Such was, according to the idea I had of it, 


the ſtate of Mineralogy, when J, from a ſenſe of 
7 the 


(x: 1 | 

the difficulties which beginners laboured under, 
undertook to put my {ſcattered thoughts in 
this order. Naturaliſts agreed with me, in 
thinking the barrier, which had long been 
defended with ſuch e was now beaten 
down, and that it was neceſſary another ſhould 
be erected in its ſtead, as good as could be 
procured, until a perfect one might be in time 
diſcovered. 

Such an enterprize it was thought would 

romote this defirable end, when on the one fide 
I reflected upon the paſſion which our learned 
men have for diſputing, and on the other part con- 
ſidered the gracious reception which the Arts 
and Sciences have met with at this time, from 
thoſe to whom the heavy burthen of govern- 
ing human ſocieties is allotted. It is from their 
care we are to expect the compleat tribunal 
where all diſputes in this matter can be accu- 
rately decided, and all things be rendered truly 
uſeful; I mean, the inſtitution of a Laboratory ; 
where the fight, grinding, and poliſhing; 
where the air, liquid, and dry diflolvents, and 
alſo fire in all its degrees, from the electrical to 
that of the burning-glaſs, may be employed as 
means: to obtain the knowledge of theſe intri- 
fate and unknown bodies. 

To a ſimilar circumſtance, perhaps, thoſe 
chemical experiments upon vegetables were 
owing, which were made many years ago in 
a certain kingdom; and though they did not 
anſwer at that time the intended purpoſe, yet 
they may at ſome future time be repeated with 
b 2 ad van- 
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advantage, when more knowledge in that mat- 


ter is obtained: But thus much we certainly 
know by experience, that the mineral kingdom 


1s extremely well adapted to be examined by 
| theſe means. The experiments made by the 


ingenious Mr. Homberg, with Tſchirnhauſen's 
burning-glaſs, may certainly be carried yet 
farther, whereby ſome doubts may likewiſe be 


removed, which ſtill remain, reſpecting ſome of 


the effects of his experiments, Thus, we 
ſhould be employed in obferving the phæno- 
mena and drawing conclufions from them, in- 
ſtead' of only ſcarching for the principles of 
thoſe effects, as naturaliſts were formerly ob- 
liged to do. 

How fatisfied would every lover of fyſtems 
be, if by this means he could get materials 
properly prepared to compoſe a better work, in 


Which he could introduce the few valuable 


things which are to be found among the old 
ruins, and leave out all the vague expreſſions, 
together with the diltin ions, that are of no 
conſequence ! 

When I had, for the above-mentioned pur- 
pole, collected my own obſervations, and thoſe 
of others, I heard of two new books on the 
ſame ſubject; they were Mr. D*Argenville's 
OryQology, and Mr. Juſti's Mineralogy; for 


which reaſon 1 laid my manufcript afide, until 


I had, by the peruſal of thoſe two works, 
convinced myſelf that thoſe gentlemen had not 
prevented me from purſuing my plan; for, 


the former has, in my NET endeavoured to 


bring 
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bring us back to a taſte that was formerly in 
vogue; and which, though we do not deſpiſe, 

f awe neglect. The ſecond ſeems to have 
hurried, himſelf too much, mixing together 
ſome irreſiſtible truths, with a greater number 
of opinions not yet demonſtrated, or mere con- 
jectures; which is running dn faſter with a theory 
than experiments awill permit; whereby nature, 
which is the chief point, will at the end be loſt; 

Theretore, that no fondneſs for novelties, in 
conſequence of theſe new works, or others of 
the like nature which may hereafter be pub- 
liſhed, may again divert our attention from the 
only method of obtaining any knowledge of the 
Mineral Kingdom, which has with ſo much 
pains at length been diſcovered, and has al- 
ready been a little entered upon; 1 have, 
prompted either by ſelf-love, or a more gene- 
rous motive, / publiſhed. this Eſſay, even before 
1 have had time and leiſure to reduce it into a 
perfect ſyſtem ; I do not pretend that it is a 
compleat one, by which we can with certainty 
divide mineral ſubſtances, and afrerwards re- 
duce them into order. I have chiefly intended 
it as a bar or oppoſition to thoſe who imagine 
it to be an eaſy matter to invent a method in 
this ſcience, and who, entirely laben up with 
the ſurface of things, think that the Mineral 
Kingdom may with the ſame facility be reduced 
into claſſes, genera, and ſpecies, as animals and 
vegetables are; they do not conſider that in the 
two laſt kingdoms of nature there are but ſel- 
dom, and neyer more than, two different kinds 
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found mixed together i in one body; whereas in 
the mineral kingdom it is very common, though 
it will nevertheleſs always remain concealed 
from every one, however penetrating, who has 
not employed himſelf in the compounding or de- 
compounding ſuch bodies, as far as the preſent 
knowledge of theſe matters will permit. | 

So much may be {aid in general concerning 
this Effay ; but now I ought more particularly 
to inform my readers of the motives why I 
have now and then deviated from the orders 
and diſtiuctions hitherto uſed, 

Earths and Stones are comprehended in one 
clals, becauſe, 1. they conſiſt of the ſame prin- 
ciples; 2, they are by turns converted from 
one into the other, inſomuch that an earth may 
in length of time become as hard as a ſtone, 
and vice verſa: nor can the true difference be- 
tween a ſtone and an earth be poſitively: pointed 
out by the degrees of hardneſs or ſoftneſs; for 
where is it that the common chalk finiſhes, and 
the lime- ſtone begins, in the Engliſh ſtrata? 
and how is a clay, whether in water or not, to 
be diſtinguiſhed from the ſoft and unctuous 
ſoap- rock, or Smedlis? | 

The diviſion of earths into Vitreſcentes and 
Apyri is, here omitted, fince all of them are, in 
a due degree of heat, found equally apt, either 
per Je, or by means of ſome natural or artificial 
mixture, to be reduced to glaſs equally as well 
as thoſe hitherto called Vitreſcentes ; which are 
nearly the moſt refractory in the fire, and ought 

1 to 
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to be called Vitreſcenies cum alcali, if their name 
was to have any connection with their effects. 

Having now ſo far overcome the former ig- 
norance, which was the foundation of the know- 
| ledge for diſtinguiſhing the mineral bodies into 
tranſparent or opaque, hard or ſoft, we prefer 
the deciſion of the fire, though we ſtill labour 
under the misfortune of not being able to mea- 
ſure the degrees of fire with ſufficient accuracy ; 
for which reaſon we always mult ſuppoſe a 

lus ultra in the experiments by fire. 

Sand in reality is nothing elſe than very ſmall 
ſtones; therefore, if a ſeparate claſs were to be 
made of Sands, another claſs ought to be made, 
which ſhould comprehend Gravel; a third, 
Looſe Stones ; and a fourth, Mountains, This' 
would be a multiplicatio entium prater neceſſita« 
tem; a fault which, under theſe circumitances, 
may eaſily be committed, 2 not ſo ſoon 
perceived. 

The Saxa muſt for the Game reaſon be ex- 
claded from any ſyſtem: Otherwiſe it would 
be the ſame as if a botaniſt made a difference be- 
tween the miſletoes, or ſuch like vegetables, ac- 
cording to the different genera or ſpecies of trees, 
plants, walls, or rails, on which they grew. 

Petrefactions, or Mineralia larvata, conſiſt 
of ſuch principles as ought to be deſcribed in 
their proper places, without regard to their 
figure; for which reaſon they caunot be enu- 
merated a ſecond time. The principal reaſon 
for collecting them is, to acquire a knowledge 


of ſuch bodies of the animal and vegetable king- 
b 4 doms, 


0 xxiv ] 


doms, as are not uſually found in their natural 
ſtate; and in this reed they belong properly 
to the ſtudies of the Botaniſts aud Zoologiſts. 
For a Mineraliſt is ſatisfied with a ſingle ſpeci- 
men of each different ſubſtance that has taken 
the ſhape of a vegetable or animal body, and 
this only to illuſtrate the hiſtory of their gene- 
ration; he leaves it to others to decide it corals 
are vegetables, or the habitations of worms; 
and thus receives them very unconcernedly, 
after they. have been mouldered to a chalk, 
changed into a ſpar, or into any other ſtony 
matter. Nevertheleſs, I have in the Appendix 
propol icd a method for ranging the Saxa and 
Peirefafia in regard to the ceconomical uſes 
that may be expected from them 
Slate ſignifies or denotes the form alone, and 
not its Kind or qualities; however, it regards 
only its ſituation in the rock, and not the tex- 
ture of its particles; which latter 1 have always 
endeavoured to take notice of, finge ſome dif- 
ference in the effects frequently depends on it. 
And, as nothing 1 is great or ſmall but by com- 
pariſon, it is difficult ſtrictly to determine in 
what degree of thickneſs or thinneſs a ſtone 
begins to deſerve the name of a ſlate, Never- 
theleſs, I would have prevailed on myſelf to 
adopt this general name, if the breaking in 
thin plates had been the property only. of 
any particular kind of ſtone, but it is by no 
means the caſe ; becaule there is found in the 
province of Jemteland, in Sweden, a pure 
quartz, ä (both ſolid and ſcaly) a 
rute 


[xy ] 

rated boles, alum ores, and a great number of 
ſaxa, which are all of a plated ſtructure, dividing 
into leaves as thin as paſteboard : And there- - 
fore I make no doubt but all kinds of ſtones 
may be found of ſuch a figure in ſome parts of 
the world. What coufuſion would it not oc- 
caſion if all theſe different kinds were included 
under one genus? And are there not ſolid 
ſtones found, conſiſting of the ſame conſtituent 
parts as the ſlates, which are ſeparately conſt» 
dered in ſyſtems ? 

I could not range the ores according to the 
different kinds of rock in which they are found; 
for inſtance, the Gooſe- dung ſilver ore, the Liver 
ore, aud many more of the ſame kind, ſince 
obſervations upon the matrices of ores belongs 
to another branch of the Mineral Science, called 
Geographia fubterranea, or Coſmographia ſpecia- 
lis; in which like wiſe the clefts, fiflures, and 
veins-or loads, that occur in every ſort of rock, 
(in order to promote the circulation and fix- 
ation of the mineral vapours) are treated of. 
In that Science alfo the Pezre Paraſitice are 
pe out, whoſe number perhaps 1s not yet 

nown ; as likewiſe the glofly fiſſures from 
which the Mineræ 2 have obtained 
their name. And this is a branch of ſcience, 
which, in the hands of a ſkilful mineraliſt, is 
likely to furniſh us with a perfect idea of the 
age of every fort of ſtone, and alſo of their dif- 
ferent gradations between the two accidents to 


which all. created beings are ſubject, Compoſi- 
tion and Deſtruction. 


2 | Since - 


. | 
Since it has not been uſual to conſider the 
earths and ſtones as the ſame, in regard to the 
principles of which they conſiſt, and only dif- 
ferent from one another by the greater. or leſſer 
hardneſs and coherency of their particles; I hope 
for excuſe, in not being able to proſecute this 
_Effay ſo far as to point out a particular earth 
for each kind of ſtone. Perhaps alſo ſome of 
the mineral bodies are already ſo much harden- 
ed, that no earths of this kind are to be found ; 
or, perhaps, the little knowledge we have of 
them is owing to the neglect of not collecting 
earths with the ſame earneſtneſs as we do ſtones 
and ores, If, therefore, all the earths which 
are ranged in certain modern ſyſtems, and there 
diſtinguiſhed from one another, in regard to the 
difference of their colours and places where 
they are found, had fallen into the bands of 
Mr. Pott, and been tried by him in the fire, as 
he has tried the ſtones, and been deſcribed in 
his Lithogeognefin, it is very probable that we 
now ſhould know theſe bodies better, and their 

number would certainly be leſs perplexing. 
The hints which are here given may, how- 
ever, tend to promote the intended point for 
the future; and then perhaps the earths will be 
found not to be quite of ſo many different kinds 
as I have here been obliged to divide them into, 
for want of perfectly knowing their affinities 
and their ſeveral origins; becauſe we have 
| ſtrong reaſons to believe that the calcareous and 
argillaceous earths are the two principal ones, 


of which all the reſt are compounded, although 
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this cannot yet be perfealy proved to a de- 
monſtration. 

The Luſi Naturæ are not ſeparately treated 
herein; they may be found every where in the 
Eſſay, becauſe the rock cryſtals do not appear 
to me Jeſs curious than the indurated marles; 
and the kidney ore is often found of a more 
ſurpriſing figure than the eagle-ſtone. I can- 
not therefore find any reaſon for forming a claſs 
of them, nor do I comprehend what others 
take to be a greater or leſs ſport of nature in 
the mineral kingdom, 

Figured ſtones, or which contain the repre- 
ſentations of vegetables, animals, &c. occaſion- 
ed by different veins or colours in the ſtones, 
are in my opinion of ſtill leſs conſequence, and 
are alſo more difficult to range properly in 
claſſes; becauſe people ſeldom, or rather never, 
agree in their aal but what ſeems to re- 
preſent an object to one, may make a different 
appearance in the imagination of another, 
whereby both confuſion and diſputes would 
ariſe about the bodies of ſuch a claſs. Beſides, 
a very {mall advantage, it any, can refult from 
ſuch a claſs; ſince all that the Almighty created 
has required equally his power, and is alſo 
equally worthy of our admiration: It gives 
rather riſe to pedantry, whereby the attention 
is by degrees diverted from true knowledge to 
mere trifles, of which both ancient and mo- 
dern books are fad inſtances; and if Mr. Du 
Fay had not impeded the evil by diſcovering the 
method of improving. the figures upon flints 

and , 
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and agats, we might ſtill have ſeen whole col 
lections full of them with ſuch mp 
figures, 
Stones that are eum in arias and; fiſhes, 

are partly compounded of phlogiſton, ſalts, and 
a ſmall quantity of earth, and partly conſiſt of 
the ſame matter with animal bones, and can 
therefore with as little reaſon have a place in a 
mineral ſyſtem as the ſtones of fruits. Soot, 
tartar, yeaſt, and things of ſuch nature, have too 
great an affinity to the vegetable kingdom, and 
are never to be met with under the ſurface of 
the earth; Wherefore they may in Botany be 
conſidered in the ſame manner as regules, 
glaſſes, and flags, are in Mineralogy. 

The hair-balls found in animals, and felt, 
differ from one another in that the former are 
worked together by means of the periſtaltic 
motion in the bowels of the animals, and the 
latter.by the art of the feltmonger, May not 
all theſe ſtones of animals therefore be ranked 
among the relicta auimalia? 

By all this it is very evident, that my abt 
care has been to treat the mineral kingdom in 
ſuch a manner, that thoſe whoſe principal ſtudy 
it is, may avoid every thing ununeceflary and 
ſuperfluous; and by a perfect knowledge of 
the ſubjects be brought to conſider how to em- 
ploy them to the beſt advantage; whereby I 
hope that the pleature of collecting minerals 
will rather encreaſe than be diſcouraged, If 
ſome objects are thrown out om mineral col- 
lections on account they do not belong to them, 

other 
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other collections will be augmented ; and thus 
every thing will be brought into a due order. 
If ſome collectors ſhould not immediately be 
able to comprehend this Syſtem or Claſſifica- 
tion, it cannot much detriment the ſcience; 
and it is Iixewiſe of very little conſequence in 
proportion to the advantage that will accrue to 
the ſtudy by this method, the more it ſhall be 
cultivated and improved. 

Ptolomy cannot be ſuppoſed to have known 
the value of every book he ſent to his great 
library in Alexandria, and he had doubtlets no 
time to claſs them himſelf according to the 
contents of the different books acquired; how- 
ever, his love for collecting muſt have continued 
during his life: Moreover, the advantages ob- 
tainable from it would have been afterwards 
diſcovered, had it not been diſperſed; or, as 
ſometimes happens, had not the colle&ion been 
ſuppoſed to gain ſome additional value by being 
made difficult of acceſs to the learned. 

As ſoon as we are arrived to ſuch a pitch, as 
by the examination of a mineral body to diſ- 
cover or know all its conſtituent parts, and can 
aſſert with certainty that it can be no further 
decompounded by any method hitherto known ; *- 
then ſuch a body ought, according to the in- 
tention of this Eſſay, to receive its ſpecific 
name, and not before; for otherwile it will be 
vague and trivial, However, I have not aſ- 
_ tured a confidence to do this even with ſuch 

mineral bodies that I in ſome reſpect can aver 
I pretty well know, and which have not yet 


obtained 
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obtained any fixed name; as I think it proper 
to wait that event, until this Eſſay has paſſed 
through that trial which I fincerely wiſh it de- 
ſerves to undergo, equally with others of the 
ſame nature. Then only will be the proper 
time to fix the genera and ſpecies, according 
to ſuch characters as ſhall be found the moſt 
natural. | 

Meanwhile I flatter myſelf with ſo much 
ſucceſs, that ſtudents, who intend to follow this 
propoſed method, will not be fo eaſily miſ- 
taken in the ſubjects of the mineral kingdom, 
| as has happened with me and others in follow- 
E . ing former ſyſtems; and I alſo hope to obtain 
. ſome protectors againſt thoſe who are ſo poſ- 
ſefled with the fguromania, and ſ addicted to 
the ſurface, of things, that they are ſhocked at the 
| boldneſs of calling a Marble a Lrmeflone, and of 
placing the Porphyry among the Saxa, 
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| 178. Cubic Nitre (A) — — 355 
| Common Salt — — 357 
| 125 4 Sea Salt — — 360 
1 d 181. Spring Salt — — 361 
S182. Borax —— — 362 
1 § 183. Natron (A) — pcs 367 
$ 184. Vitriolic Ammoniac (A) — 369 
$ 185. Nitrous Ammoniac (A) — 371 
$ 186. Native Sal Ammdniac — 372 
; 8 187. Aerated volatile Alkali (A) — 374 
N $ 188, Obſervations on the preceding neutral Salts (A) 375 
{1 
1 Fourth Order. 
' § 189. Earthy neutral Salts — 377 
ö $ 190. Nitre of Lime (A) — — 378 
1 191. Muriatic Chalk — — 380 
5 0 192. Aerated Chalk (A) 8 381 
b $ 193. Vitriolated Barytes (A) — 382 
4 $ 194. Muriatic Barytes (A) — ibid. 
i 
b 
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196. Aerated tes (A) — 
196. Vitriolated Magneſia (A) — 

d 197. Nitrated Magneſia (A) — 386 
198. Muriatic Magneſia (A) — 
199. Aerated Magneſta (A) — 


200. Alum, or vitriolated Argil — 389 
201, Obſervations on Alums (E) — 394 
202. Muriatic Argil (A) — 398 
§ 203. Argil with volatile Alkali — 399 
Fiſih Order. 
$ 204. On Metallic Salts (A) — 400 
205. Vitriol of Copper — 401 
: 206. Muriatic Copper (A) — 403 
§ 207. Martial Vitriol, or green Vitriol — 404 
208. Aerated Iron (A) — 406 
= Vitriol of Cobalt (A) — 409 
210, Vitriol of Zink — 411 
211. Vitriol of Nickel (A) — 413 
212, Muriatic Manganaſe (A) —— 414 
d 213. Obſervations on Metallic Salts (A) 415 
Sixth Order, 
214 Triple Salts (A) — „„ 
215, Aphronitrum | — 418 
216. Muriatic mineral Alkali with Magneſia (A) 420 
217. Mineral Alkali with ſuceinous Acid, and Phlo- 
giſton (E) — 421 
$I 218. Vitriolated Magneſia with Copperas (A) ibid. 
219. Alum with Martial Vitriol (A) — ibid. 
; 220, Alum with Sulphur (A) — 423 
221. Alum with vitriolated Cobalt # | ibid, 
§ 222. Vitriol of Copper with Iron — 424 
§ 223. Vitriol of Copper with Iron and Zinc 425 
§ 224. Vitriol of Copper with Zinc — ibid. 
$ 225. Vitriol of Iron and Zinc — 426 
226, Vitriol of Iron and Nickel — 427 
d 227, Obſervations on Salts —— 428 


c 3 III. Clats, 


— 
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; | III. Claſs. Inflammables. 
2 3 , Page. 
228. On Inflammable Subftances — 433 
? 229. Inſlammable Air (A) — 441k 
| 230. Hepatic Air (A) — — 449 
231. Plurgbags | — 451 
232. Mineral Tallow (A) — 455 
$ 233. Ambergris — — 457 
234. Amber, Succinum — 460 
235. Rock- oil, Naphta —— 465 
| 8 236. Petrol — 467 
” § 237. A pitchy Rock-oil, Maltha — 468 
h S 238, Elaſtic Petrol (A) — 469 
F 239. Foſſil Pitch — — 471 
Wl g 240. Jet, Succinum nigrum (A) — 473 
"1 241. Phlogiſtic Earths — — 476 
6 § 242. Liver-ſtone, Lapis h paticus _ ibid, 
j K 243. Stone-coal — —̃ͤ 76 
„ $ 244. Culm-coal _ — 477 
i K 245. Slate-coal — — 479 
1 $ 246, Cannel- coal (ä) — — 480 
1 § 247. Kilkenny- coal (A) — 481 
| $ 248. Sulphureous-eoal (A) — » abide 
. $ 249, Taub-coal (A) — 482 
8 250, Peat, Geanthrax (A) — 483 
p 251, Stone-turf (A) 484 
| 252, Obſervations on foſſil Coals (A; 485 
| 253 Brimſtone, Sulphur | 497 
254. Sulphur with Metals — 497 
— 498 


256, Various Combinations of Sulphur with Metals 499 
257. Other metallic Combinations of Sulphur 500 
258. Phlogiſtic Ores of Metals — 501 


8 
8 
. 
1 § 255. Liver-coloured Marcaſite 
; 
8 259. Obſervations on Bitumens — 503 


IV. Claſs. Metals. 


$ 260, Properties of Metals — 506 


Firſt Order. 
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Firſt Order. Noble Metals. 


Page. 
$ 261, Gold, its Properties 512 
§ 262, Native gr” — $20 
0 263. Mineralized Gold — 824 
264. Obſervations on Gold (A) — 5:8 
8 ws Silver, its Properties — 535 
9205 Native Silver — — 540 
J 267. Native Silver alloyed with other Metals (A) $43 
268, Mineralizcd Silver —— $47 
0 269. Arſenico-martial Silver-ore (A) — 550 
d 270. Ruby Silver ore | 51 
§ 271. Silver with Sulphur, Arſenic, and Iron (E) 553 
272. With Arſenic, Sulphur, and Copper $54 
5 273. With ſulphurated Arſenic and Iron 556 
N 274. With ſutphurated Antimony — 887 
$ 1 By Sulphur, with Iron, Arſenic, and Cobalt (A) 558 
§ 276. With fatptiurated Copper and Antimony $59 
8 - ag With ſulphurated Zink 560 
$ 278. With ſulphurated Lead 501 

$ 279. By Sutphur, with Regulus of Antimony and 
Barytes (A) _ — 562 
§ 280, Combuſtible Silver (A) — ibid. 
$ 281. With Marine-acid, Horn- filver — 563 
$ 282. Silver Gooſe-dung Ore (A) — 564 
§ 283. Foliaceons Silver-ore (A) — 565 
284. Obſervations on Silver-ores — ibid. 
5 + Platina, or white Gold — 567 
06 Quickſityer, or Mercury, its general Properties 577 
287. Native Mercury 586 
288. Mercury united to Gold (A) — 590 
$ 289. Mineralized Mercury — 593 
§ 290. Impure Cinnabars (A) — 596 
§ 291. Pyritous Cinnabar (A) — 597 

$ 292. Mercury mineralized with Silver by the aerial 
Acid (A) — — 598 

§ 293. Pyritous mercurial Ores, with Silver and other 
Metals (A) Go 
§ 294. Mercury mineralized with Sulphur and Copper 601 
I 295. Mineralized by marine and vitriolic Acids (A) 602 
$ 296, Obſervatious on Quickfilver — 603 


c 4 Second 


- I a ] 
Second Order, Baſe Metals. 


297. Tin, its general Properties — 618 

d 298, Native Tin (A) — 626 

299. Calciform — — 628 

300. Cryſtallized (A) —— ze 

301. Tin- grains (E) — 633 

302. Calciform with other Metals -/ ibid. 

? 303. Aurum muſrvum (A) — 635 

304. Obſervations on Tin — — 637 

305. Lead, its general Properties — 644 

306. Native Lead (A) — _ 651 

307. Calciform — — 652 

$ 308, Calciform with other Metals — 653 

§ zog. Mineralized by Sulphur _ — 658 

§ 310. By vitriolic Acid (A) —ͤ— ibid. 

F 311. By the phoſphoric Acid (A) — 659 

312. With ſulphurated Silver — 660 

. 313. With ſalphurated Iron and Silver 663 

314. With ſulphurated Antimony and Silver 664 

: K 315. Mineralized by Arſenic (A) — ibid. 

$ 316, Stony or ſandy Lead Ores (A) — 665 

$ 317- Obſervations on Lead Ores — 666 

d 318. Copper, its general Properties — 671 

$ 319. Native Copper 678 

§ 320, Calciform —— — 681 

§ 321. Red Copper Ore — 683 

§ 322. Calciform impure — 684 

§ 323. Cupreous Stones (A) — 68 5 

$ 324. Mineralized by Sulphur — 687 

§ 323. Pyritous Copper Ore — 689 

1 $ 326. With Silver and Arſenic (A) _ 692 
5 327. White Copper Ore — 693 
I 328, With Arſenic and Zinc (A) _ 694 
1 329. Diſſolved by the vitriolic Acid — 695 
4 330. Mineralized by the muriatic Acid (A) 696 
331. Copper Coal Ore (E) 698 

N ; 332. Obicrvations on Copper (A) — ibid. 

| 33. Iron, its Properties — 713 

' § 334. Native Iron (A) — — 720 

0 § 335. Calcitorm Iron — — 722 

ü $ 336. 
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Page. 

$ 336. Indurated Hæmatites — 724 
337. Black Hæmatites — — 727 
338. Red Hæmatites — — 728 

| 339. Yellow Hæmatites — ibid. 

& 340. Heterogeneous Iron Ores — 729 

$ 341. Native Pruſſian Blue — 733 
342. Cementing Iron Ore — — 734 

5 343. Mineralized Iron — — 736 
344. Refractory Iron Ore —— 38 

345. Red-grained Iron Ore — 739 

$ 346. Mineralized or mixed Iron — 740 

8 347+ Obſervations on Iron — — 743 

Third Order. Semi- metals. 

; 348. Biſmuth, its general Properties — 757 
349. Native Biſmuth  —— — 759 
350. Calciform — — 760 
351. Mineralized by vitriolic Acid (A) 76x 
352, Mineralized by Sulphur — ibid. 
353. By ſulphurated Iron 5 762 
354. By Sulphur and Arſenic (A) — 763 
355. Obſervations on Biſmuth — 764 
356. Zinc, its general Properties — 769 
357. Native Zinc (A) — 773 

§ 358. Calciform — — 774 

2 359. Calamine- — — 775 
360. Zeolytiform Zinc Ore (A) — 777 

8 361. Mineralized by ſulphurated Iron — ibid. 

dS 362, Pſeudo galena, Blende — 779 

S 363. Glanz Blende (A) — — 783 

d 304. Mineralized by vitriolic Acid — 784 
365. Obſervations on Zinc — ibid. 

$ 366. Antimony, its general Properties — 790 

$ 367. Native Antimony »— — 793 

f 368. Mineralized by the aerial Acid (A) 795 
369. By Sulphur — — 161d. 

§ 370, Red Antimony Ore 798 

§ 371. Mineralized with other Metals — 799 
372. Obſervations on Antimony — gor 

N 373- Arlenic, its general Properties — 807 


I xlii 


. ' Page, 
$ 374. Native Arſenic _ — 813 
8 375. Calciforme — — 815 
§ 376. Orpiment — — 816 
§ 377. Mixed with metallic Calces — 817 
; 378. Mineralized — _ 818 
379. Mixed with Metals — — 819 
380. Obſervations on Arſenic — ibid. 
381. Cobalt, its general Properties — 823 
382. Native Cobalt — — 826 
SC 383. Calciform — — 828 
384. With Arſenic Acid — 829 
385. With ſulphurated Iron * 830 
386. With ſulphurated and kt} Iron 831 
387. With ſulphurated and arſenicated Nickel and Iron 832 
? 388. Obſervations on Cobalt — ibid. 
389. Nickel, its general Properties — 837 
390. Native Nickel (A) — n 840 
391. Aerated Nickel — — 841 
392. Kupfer Nickel — _ ibid, 
393. Vitriglated Nickel — — 842 
394. Obſervations on Nickel — — 843 
395. Manganeſe, its general Properties — 848 
396. Native Manganeſe (A) — 853 
397. Native Calces of Manganeſe — 854 
398. White and red Manganeſe —— 85 5 
399. Black Manganeſe — — 857 
| The Perigord Stone (A) — 858 
| Black-wath (A) _ — 859 
| 400. Obſervations on Manganeſe — 860 
| 4 401. The Molybdena, its general Properties 863 
& 402. The Wolfram — — 866 
| ” On the ſuppoſed Siderite — 869 
On the fuppoſed Saturnite — — 868 


APPENDIX, On Compound Stones and 
Petrefattions. 


874 


& 493+ Introduction 


Firfl 


Payes 
$ 404. Compound and conglutinated Stones — 874 
4056. Compound Stones — — ibid. 
406. Granites — — 875 
407. Norrka of the Swedes —— 87 
408. Whetſtone, Cos — — 877 
y 499. Porphyry — — 879 
410. The Trapp of the Swedes — 880 
411. Amydgdaloides — _ 884 
412. The Greonſten of the Swedes — 885 
413. The Granites — — ibid. 
$ 414. Saxa conglutinata — — 888 
g 415, Breccia Jaſpidea — — 890 
d 416. The Plum- pudding Stone — ibid. 
417. Breccta quar:oſa — — 891 
d 418, Breccia ſux:ſa — | ffs ibid. 
§ 419. Sand- ſtone — — — 892 
S 420. Mineræ arenacee of large fragments Bgg 
421, nn - of ſmaller pieces — 896 
. 422, Obſervations on the Saxa or Stones 897 
Second Order. 
423. On Petrefactions — —— 898 
424. Earthy Petrefactions — goo 
425. Siliceous —— — 901 
$ 426. Argillaceous — — 902 
$ 427. Saline — — 903 
§ 428. Inflammable — ——ͤ— ibid. 
429, By Rock- oil — —— 904 
430. Pyritaceous — — ibid. 
431. By Silver, &c. — — 905 
432. By Copper — —— ibid. 
433. By mineralized Copper — 2 
434. By calciform Iron _ — ibid. 
435. By mineralized Iron — 907 
436. By decompoſition — — ibid. 
R Third 


L xlu ] 
Firſt Order. 
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EY.” Third Order. 


APPENDIX III. 


A Diption of three Pocket-Laboratories, v viz. 


The Dry Laboratory — — 

The Humid Laboratoty | — — 

The Lamp- Furnace — — — 

The Method of analyſing Earths — 

Deſcription of a al Inſtrument for meaſuring ſpecifi 
ravities — 


a 


A new Method for making general U Whights- 


727 | Page. 

437. Scoriæ vulcanorum — — 9g 
438. Iceland Agate— — 917 
439. Rheniſh Millſtone _ — ibid. 
440. Pumice — 1 - + em ibid, 
441. Pearl Slag _ _ — 918 
442. Volcanic Aſhes — EP 979 
443. Obſervations on the * Slags ibid. 

A P P E 1 A. 
A Treatiſe on the * of the Blow-pip NY 927 


977 
988 


991 
999 


1007 
1010 
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CORRECTIONS Ax D ADDITIONS, 


Pag.. Line, 

14 2 expunge [m]. 

15 laſt fine, read fine. 

17 18 expunge ſee Note (p.) 
21 23 gur, read ghur. 

ibid. laſt add ſee Sect. 130. 


28 14 Shpatofi, Spat iſce. 
Hexagoni, read | Hexagonæ. 
Truncati, Truncatæ. 
29 4& 7 Diſlinfi, Diſtindtæ. 
Concreti, 9 Concrete. 
30 3 Piſolithus, read Piſolithes. 


Oolitbus, read Ozlithes. 
33 2 a the end of the Note (o), add Engeſttom, 
8 colour, read coloured glaſs. 

35 16 Set. 40, read Set. 50. 

37 13 gips, read gypſum; 

42 14 Add, The fluor has this fingulat property, 
viz. that, on being melted by the flanie of the blow- 
pipe, together with gypſum, the bead reſulting from 
both is; all formied with facetes on the out-fide. But 
if melted with batytes (poriderous earth), the bead 
has a ſurface quite round or ſpherical. The Editor. 

45 3 of th: Note, evalyſis, read analyſis. 

49 At the beginning of the N:te, ſouls, read ſoils, 

53 5 Add, Some are called Ludus * See 

page 888. 3. n. 

60 lat Adi, See page 247, about the Lapis Laxuli. 

d 96 


[1] 
Page.. Lite. 

9 22 Ad, 16. According to Lavoiſier and Mac- 
quer, when Magnefia is calcined, it becomes phoſ- 
phoreſcent. iy 

124 209 of quartz, read of zeolytes. 

I25 12 Add, I have ſeen alſo a ſmall cubic diamond 
belonging to Dr. Combe, of London, whoſe ſquare 
ſides were naturally joined by two very narrow long 
facets, forming angles of about 120 degrees; and its 


corners were quite perfect. The Editor, 0 
131 11 Add, If the model be exactly done. A 
33 Aad at tbe end, Adamantine ſpars, ſo called 


on account of their extreme hardneſs, have been 
brought within theſe few years from the Eaſt- Indies. 
They are known by the name of grinding ſpars at 
Madras, as their powder is probably employed there 
to poliſh hard gems. Their figure is that of a right 
hexagonal priſm, of a grey greeniſh colour, partly 
covered with a dark bluiſh cruſt, to which was ad- 
hering part of a calcareous matrix. The ſubſtance af 
theſe ſpars is lamellated and ſemi-tranſparent, diſco- 5 
vering blackiſh ſpots within, ſome of which are alſo 
at the ſurface, and are magnetic; theſe produce ſparks 
when electrified. Some of the ſpars appear partly 
micaceous. I have ſeen one of them about two inches 
long. Another, about half this fize in its diagonal 
length, being weighed hydroftatically by Mr. Kirwan's 
operator, gave 3,847 for its ſpecific gravity, weighing 
370 grains in the air, and loſing 9.775 in diſtilled 
water. According to Mr. Hauy, theſe ſpars conftt - 
tute a new kind of cryſtallize bodies; but I do not 
know whether they have been as yet. properly ana- 
| Iyſed. 
7 


81 
Page, Line, 

lyſed. Ses Journ. de Phyſiq. for May 1787, p. 105. 

P. S. The white earth adhering to the Adamantine 
ſpars, being diſſolved in dilute nitrous acid, formed a 
' white precipitation by volatile alkali, 

This precipitate by the Pruſſian alkali was blue. 

By the acid of ſugar, it gave none. 

And, by the vitriolic acid, it formed an alum. | 
So that this white cruſt of the Adamantine ſpars con 
fiſts of calcareous earth, with ſome Argil and iron; be- 
ſides the mica, which is very viſible. The Editor. 


x60 27 ferment, read efferveſce. 
181 20 Add, and dried afterwards. 
182 Add at the bottom, This! is the Enhydros of 
Pliny. B. 37. c 11. 
193 9 Pavoniua, read Pavonina. 
28 Metites, read Melites. 
198 At the end of Note h, add Fabroni. 
202 8 (69) read (68), . 
207 12 expunge 920. 


214 17 of the Author, read of the Swedes, de- 
ſcribed in Sect. 137. 

223 13 Add, Mr. de Morveau aſſerts, however, 
that he has alſo produced a very ſmall artificial cryſtal ; 
and gives the proper method to ſucceed in the pro- 
ceſs, See Vol, I. of the Dijon Memoirs for 1785, 


299 24 13:8 read 11:8. 

301 5 Aa, See Note c to Sect. 163, page 307. 
304 17 Sect. 27. read Sect. 28. 

371 15 Of animals, add, was publiſhed. - 

314 | 3 of the Note, gave him, read, told me to 
have given him. 


d 2 356 


[ li 


Par- Line. | 
316 18 of the Nite, precipitated, read ſeparated, 
320 16 of the Note, ſalts, read teſts. - 
324 10 of the Note, the ſecond, read the third. | 
384 15 195, read 196, (Additional). 

Add to the end of Note c, But the late ex- 


periments communicated by Dr. Prieſtley to the 
Royal Society of London, which will be inſerted in. 
the Philoſophical Tranſactions for 1788, demonſtrate, 
that the above opinion of Dr. De la Metherie is the 
true one; yiz. 1. that the water or moiſture remain- 
ing after the repeated exploſions of inf:mmable and 
d phizgiftated air, was previouſly contained in them 
both, 2. That if they are previouſly taken upon 
mercury, covered with fixed ammoniac, and well ſhaked 
with it, they then hardly produce the half, or leſs, of 
that watery moiſture. 3. That all aeriform ſub- 


ſtances, as the phiogifticated, dephogifticated and the in- 


flammable air, cannot be produced without water, 
4. That the inflammable air, produced by the vapour 
of boiling water paſſing through a red-hot iron tube, 
procceds from the metal, to which the water * unites 
and calcines it; whilſt the znfummable part (or the 
ph gion) of it, is expelled with part of the ſame 
water, in the form of what is called inflammable air, 
Finally, the experiments and ingenious deduCtions 


of Dr. Crawfo'd, in the ſecond edition of his Treatiſg 


on Heat anq Hombuſtion, (juſt naw publiſhed, the 13th 
of April, 1798,) irreſiſtibly evinces the fallacy of the 
pretended arguments againſt the exiſtence of phiogi/{on, 
The Editor. 

e of tle Note, 12, real 12 ounces. 


544 


* 


[C nu ! ä 


Page. Line. | 

545 7 of the Note, 1754 to 1736, read 17 54 to 
1756. 

557 10 Add (4 ). 

505 14 erex, read ert. 

575 35 William, read Thomas Cooper. 

578 15 of the Note, No. 5, read No. 6, of the 
Note to page 614. 

662 6 from the bottom, add, and Note b, to Tg 
544. 

1 Add ta Note 11, The ſtrong blaſt of air, 


whilſt the caſt iron 1s red hot, or rather in a half 
melted ſtate, is the moſt neceſſary, if not the only 
neceſſary circumſtance, to render it malleable. In 
this operation a quantity of liquid matter runs from 
it, called finery cinder, which is very brittle when cold; 
and on its being ſeparated from the metal, the latter 
remains malleable, But the iron being in looſe 
ſpungy maſſes, requires the hammer to conſolidate it, 
and a conſiderable quantity of the finery cinder, which 
remains among the inſtertices of the ſpungy fibres, 
is driven out by the application of the hammer, The 
finery cinder is thrown away, as uſelels, by many iron» 
maſters ; but it has been found, that it may be partly 
employed, with the other uſual fluxes, to ſmelt the 
zron-ores. The Editor frem Prieſily. Obſerv. on 
Nat. Ph. Vol. III. p. 357. and 372. 

756 14 Adi, See however, Note 14, page 840, con- 
cerning the magnetic power of Nickel. 

757 to 801, At the top of every page, inſtead of Baſe 
Metals, read Semi-metal:. 

787 30 by whom, read, by which. 

793 2 Sect. 307, read 767. 


Fn 


795 


[ liv ! 


Page. Line, 


795 
893 


Ig (243), read (234). 
6 Add, A fingular variety of ſand-ſtone, 


which is flexible and ela/tic, was ſhown to the Royal 


Academy of Sciences at Paris, four years ago, by the 


Baron de Dietrich. It conſiſts of ſmall grains of 
hard quartz, that ſtrike fire with tempered ſteel, to- 


gether with ſome micaceous mixture. The elaſticity - 


ſeems to depend on the micaceous part, and ſoftneſs 


of the natural gluten between both. It is ſaid, that 
this claſtic one was found in Brazil, and brought to 


Germany by his Excellency the Marquis do La- 


vradio. 
There are alſo two tables of white marble, kept | 
in the Palace Borgheſe, at Rome, which have the ſame 
property. But the ſparry particles of their ſubſtance, 
though tranſparent, are rather ſoft; may be eaſily 


_ ſeparated with the nail, and efferveſce with aqua 


910 


Fortis: and there is alſo in it a little mixture of ſmall 
particles of tale, or mica, See Journal de _ for 
October, 1784, p. 255. 

Add to the midale of this Page, The great vol- 


cqnic eruption in Iceland above-mentioned happened. 


in June 1783, after having been preceded for to days by 
violent earthquakes, thick clouds of ſmoke, and denſe 
ſtreams arifing out of the earth. It did burſt at laſt, and 
continued during the three following months. Three 
ſpouts of fire broke out from different mouths, which, 
after riſing to a conſiderable height, collected into a 
fingle ſtream, ſo high as to be ſeen at the diſtance of 
34 miles and upwards, throwing out with great foree, 
noiſe, and ſhaking of the earth, prodigidus quantities 
of brimſtones, ſand, pumice-ſtones, and aſhes, which! 

fell 


11 

Page. Line. 
fell all over the country at great diſtances, along with 
great quantity of a dirty ſubſtance, reſembling pitch. 
The melted lava ran out in ſuch abundance, as to 
cover the land above 15 miles in length, and ſeven in 
breadth, and formed lakes of ignited matter, which 
filled and dried the beds of 12 rivers; entirely de- 
ſtroyed 20 and more villages, beſides 30 more which 
were materially damaged. Two new iflands were 
thrown up afterwards from the bottom of the ſea, one 
above 100 fathoms from the bottom, and the other 
farther off between Iceland and Greenland ; both 
were burning without intermiſſion for a long time, 
and produced the moſt dreadful effects, &c. See the 
account of this horrible convulſion of that almoſt neigh- 
bouring part of our globe, in the Magazine of Edinburgh 
for June, 1587. If ever the land or ground of Eng- 
land was ſeparated, as it ſeems, from that of France, 
at an epocha preceding all written records, there is no 
doubt but that there muſt have happened a convulſion 
on this part of the globe, ſimilar at leaſt, if not greater, 

than that at Iceland. The Editor, 

914 3 before the end, the calcareous ſpar, read, the 

polygonous configuration, 
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MINERAL KINGDOM. 


SECTION 1. 
On the formation of Minerals. 


HE Mineral Kingdom contains all thofe 

bodies which have been formed under 
the ſurface of our earth, whether at the firſt 
creation, or at any other time ſince that period; 
and which are ſtill daily produced from their 
original or primary principles; being deſtitute 
of ſeed, life, or any circulation of fluids [a]. 


The 


4 
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[a] The limits between the three acknowledged kingdom 
of Nature are almoſt impoſſible to be aſcertained ; whence 
ariſes the difficulty of giving any true definition of them: and 
indeed it may be queſtioned, whether ſuch general definition 
would be of any uſe, when we become ſo far advanced in 
knowledge, as to be able to diſtinguiſh, on ſure foundations, 

Vol. I. B the 


2 FORMATION OF MINERALS, Set. 1. 
The words, circulation of fluids, are to be 
conſidered jointly with what is before ſup- 
pofed, viz. that the mineral bodies are formed 
under the ſurface of our earth: and, by this par- 
ticular, they are diſtinguiſhed from the ſub- 
jets of the vegetable kingdom; with which, 
| in other reſpects, they have ſome reſemblance, 
| ſome fofiils being ſtill produced nearly in the 
| ſame manner as we conceive vegetables to be. 
The clefts, fiffures, and veins [9] , In the rocks, 
and in the ſtrata of the cart may be looked 
| upon as anſwering to the tubes 1n vegetables, 
| and the water as the: vehicle of nutriment com- 
| mon to them both. Fire, of whoſe nature we 
| {till know ſo little that we can hardly deter- 
| mine whether it exiſts in the earth in any 
| culiar manner or quantity, farther than it avaſt 
| neceſſarily exiſt in the general or' ſolar ſyſtem, 
maay, perhaps, be an auxiliary equally neceſſary 
to all the three of nature. 


ET an. i... 


the ſeveral individuals 1 to each W and like- 
wiſe thoſe which form the connexion between the three. 
However, at preſent, it is neceſſary that the ſeveral parts 
of Natural Hiſtory ſhould be treated of ſeparately ; and as the 
whole extent of this knowledge can hardly be expected from 
one man, it may perhaps be executed to more advantage by 
different perſons ; in the moan time, we muſt be content with 
definitions, if they give tolerable ideas of the ſubſtances do- 
ſcribed, though they ſhould not perfectly coincide with the 
ſtrict rules of logicians, This being premiſed, I ſhall en- 
deavour, in the text, to give ſome explanation of my own de- 
finition. Tbe Author, 
5] Or countries, which is an Engliſh mine-term for the 
ſides or incloſures of a vein or load of ore: e. g. the country 
of the lead i 18 limeſtone, killas, &c. &c. D . Go | 


4 | | -On 


| 
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On the other hand, we know, with a kind 
of certainty, that if the mineral kingdom is al- 


lowed to have exiſted before the other two, and 


to have furniſhed them with materials for their 
exiſtence, it is at the ſame time deprived of 
thoſe. wonderful and incomprehenſible qualities 
of life and production of le eds, the properties 


of the animal and vegetable kingdoms. 


Minerals are here to be deſcribed in the ſtats 
and condition in which they are now actually 
found: nor are we to enter into the principia, 
or primary atoms, which have concurred to their 
formation, and into which we cannot now re- 
ſolve them ; ſince it may be preſumed that the 
Creator made only one kind of matter, from 
which every thing we meet with in this world 
has been produced. 

Minerals have been defined as bodies that 
grow by the external appoſition of particles: but 
this definition, on reflection, will hardly be 
found ſufficient and adequate ; becauſe the cir- 
cles produced by the annual ſtagnation of the 
ſap in the wood of a tree, and the coats or 
_ of a ſtalaQites, are effects nearly reſem- 
bling one another. If it ſhould be ſaid that the 


particles on which the yearly prom of a tree 


depends, are not carried by the water, and 


merely depoſited between the bark and the 
parts of the preceding year now become ſolid, 
but that they are juices ſecreted from the in- 
terior parts through the pores of the tree; I 
could likewiſe ſhow inſtances. in the mi- 
. neral kingdom, that ſeem plainly to indi- 
cate ſome proceſs ſimilar to the formation 
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of the callus in a fractured bone; although 


this happens only at a certain age of the rock: 
and who knows whether this obſervation or 


roceſs does not hold good alſo in the animal 
and vegetable kingdoms ? But this ſtill remains 


too great a problem with regard to the mineral 
kingdom : and we cannot for this reaſon admit 


any circulation of juices ; not to mention that 
we have another refuge left, namely /brinking 


or contraction, and expreſſion or ſqueezing, of 


which more will be ſaid hereafter. We take 
more notice perhaps of what happens in the ani- 


mal and vegetable kingdoms, becauſe we are 


ourſelves ſubject to the ſame alterations, and 


likewiſe outlive the greateſt part of them, ſo 
that we can treat them with more eaſe and con- 
venience; whereas the changes which the mi- 


neral kingdom undergoes are hidden to us, and 
require many centuries to compleat them. 

I cannot ſuppoſe mineral bodies to be pro- 
duced by feeds, for want of proof; and I do 
not know why the metals ſhould have any pre- 


ference in that reſpect. Native or virgin cop- 


r and filver are produced in the fame manner 
as the ſtalactites. The water carries along 
with it the inviſible particles of lime, cop- 
per, or ſilver, and depoſits them upon other 
ſubjects, either by means of an attractive power 


in theſe, or by ſome alteration in itſelf, occa- 


ſioned by its motion. The precipitated parti- 
cles are, at the beginning, very eaſily ſeparated; 
but in proceſs of time they cohere very firmly, 
as is evidently ſeen in the native precipitated or 

Ziment- 
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Ziment copper [c], which, after it has been 
ſome time taken out of the water, is partly 


| malleable. The figure which native gold and 


ſilver have in their rocks or beds, does not prove 
any thing more, than the accretion of iron or 
copper in a metallic ſtate into a moſs-like form in 
the poor or rich roaſted ores or reguli, does at the 
furnaces ; it gives us rather an idea, how thoſe 
accidents happen, merely by the ſhrinking and 
the ſudden cooling of their ſurfaces : and we 
can then alſo begin to conceive ſomething of 
the reaſon why cryſtals are found in a pebble. 
form, or in looſe nodules, as the petrified melons 
of mount Carmel, and the Italian iron ores, in 
form of balls, &c. without being under the 
neceſitty of recurring to the ſuppoſition of a 
melting heat; if we only carefully obſerve 
thoſe marks, which, beſides, plainly ſhew their 
having once been foft, or diſſolved. 

Many obſervations and experiments muſt yet 
be made before we can determine whether mi- 
neral bodies are at preſent formed, in that large 
elaboratory the earth, by the very ſame proceſs 
as the ſituation and circumſtances of full-grown 
minerals ſeem to have required. 

The whole flinty claſs may be offered to 
evince the truth of this aſſertion. We have 
not one obſervation that determines the manner 
of their generation. For if any one ſhould 
pretend to have diſcovered the quartz cry- 


—— 9 


[e] Called Ziment- copper from its being firſt obſerved in a 
vitriolic water, called zim:nt, at Herrengrund, in Hunga- 


B 3 ſtals 


y, D. C. 


| 
{ 
| 
| 
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ſtals [d] in the very inſtant of their ſhooting, 
it might be asked, Whether he only depended 
upon the figure, or if he had made experiments 
{ſufficient to convince us, that no calcareous 
earth, either pure or diſguiſed, was alſo at the 
ſame time mixed therewith ? To enumerate 
the many different ways of generation, which 
we have any reaſon to ſuſpect, does not pro- 
perly belong to this work; beſides, it would 
carry me too far from my ſubject, and might 
alſo ſurpaſs my capacity to explain. I will, 
however, by mentioning the following opinions, 


try to animate perſons of more experience and 


leiſure to the purſuit of theſe enquiries. 

Precipitation from or by means of water, 1s al- 
ready mentioned ; as well as a hint given about 
the formation of flints. This laſt does not 
ſuppoſe ſuch a ſoftneſs as that of clay when 
mollified with water; but a ſlimy gelatinous, 
or mucilaginous matter ; and conſequently, a 
more radical ſolution, if I may be allowed that 
expreſſion ; and this is again to be conſidered as 
a different method. 

Another manner of accounting for this for- 
mation of mineral bodies, more generally re- 
ceived at preſent, is that by decompoſition | e], 


partly 


4] The author uſes the term quartz cryſſals for the true. 
ery/tals ; for all foreign authors call the figured ſpars alſo 
cry/tals ; and diſtinguiſh them by the name of {path or ſpar- 
cry/tals. D. C. ' 

e] By deſiruclion that as privative (as it is in the origi- 
nal) is to be underſtood, that ſome few ores, owing their 
origin to decompoſition, are formed out of others, _— by 

5 ome 
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partly. by very violent means, ſuch as ſubter- 
ranean fires, and partly by more mild ones, 
ſuch as the weathering, waſting, or decom- 
pounding away ; and by this way we have in- 
numerable varictics, and new compolitions, 
The vitriolic and muriatic acids do not lie dor- 
mant; and being once let looſe by the ſaid 
way of weathering or deſtruction, they do not 
| op till they are ſaturated with ſomething. 
Where theſe acids cannot penetrate by them- 
ſelves, they are forwarded by the water, which, 
according to the laws of nature, is almoſt con- 
tinually in motion: but the effects of theſe ſalts 
ought again carefully to be diilinguiſhed from 
thoſe of the water alone, becauſe this latter acts 
both as a menſtruum, for inſtance, upon the 
calcareous earth; and at the ſame time by its 
vis inertia, heavineſs and motion, wears off or 
abrades ſome particles from ſolid bodies : car- 
ries them along : and depoſits them in other 
places, where theſe particles often acquire a 
different poſition from that they had before. 
Are the Bog-ores produced of decayed mundics, 
although no vitriolic matter 1s found in the 
waters or tracts around them? or, are they to 
be reckoned a ſediment of martial earth diſ- 
ſolved in water alone? Would it be anuts to 
ſuppoſe, that a vegetable mould may of itſelf be 


— 
nn * 


ſome natural operation, have loſt one or more of their con- 
ſtituent parts. So hreton-iron ochre is produced by decayed 
pyrites : black copper, and that ore called by the Germans 
Jahlerx, from decayed copper-pyrites, &c. Note of the Edi- 
tor from the German tranſiation of Prof. Werner, 8 


B84 changed 
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changed into iron; ſince it is found to yield 
from a grain to about half of its weight of the 
ſaid metal; as the experiments demonſtrate, 
made upon the turf-moors which are at the 
foot of the hills or high rocks in the provinces 
of Dalarne, Jemtland, and Herjeadalen, in 
Sweden? or, that certain vapours have pre- 
dominated, and ſtill ſhew their power within 
certain diſtricts, where they attack, and fix 
themſelves to ſuch matters as are moſt analo- 
gous to them; ſo that trees, which have been 
buried in the earth, in ſome of its ſubverſions, 
have met with martial vapours in ſome parts 
of Bohemia ; the flint-producing principle of 
Loughneagh in Ireland, and at Adrianople 
with the inflammable ſubſtance in the ſtrata of 
the coal-pits in England, and at Boſerup in the 
province of Skone in Sweden? or, that ſhells 
muſt, without the deſtruction of their calcareous 
principles, be changed into a calcareous ſpar, 
as at the Balſberg in Skone; be filled with flint, 
as at Vernon in France, and in Siberia; or be 
penetrated with marcaſite, as at Andrarum in 
Skone; or with a green copper ore, as at Jarlſ- 
berg in Norway? Silver ſeems to predominate 
at Kongſberg in Norway, as the copper does in 
the north part of that kingdom : and the ſame 
kind of ſtone in which gold abounds at one place 
of the world, may contain none at all at another 
place; and other ſuch examples occur. 

I now leave this important ſubject, that I 
may not diſcover my farther want of know- 
ledge therein; but I take the liberty, at the 
ſame time, to give this advice to beginners, 
„ 9 
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viz. not to conclude, that one mineral body is 
produced by another, only becauſe they are 
ſituated near one another, if it cannot at the 
ſame time be demonſtrated by the analyſis, or by 
artificial mutation : nor to content himſelf with 
making his obſervations only on collections of 
minerals, or on heaps of ores, but to proſecute 
them to the very workſhop of nature herſelf, 
where they may be made with more certainty, 
though in a narrow compaſs; I mean, in the 
very mines, quarries, and diggings, of the ſtrata 
of the earth. For I myſelf have been aſtoniſh- 
ed to hear that the flint is ſaid to be produced 
by a calcareous ſubſtance, only becauſe it is 
found in the ſtrata of chalk in England, and 
in the lirgeſtone at Kinnekulle in the province 
of Weſtergottland in Sweden: and I am farther 
of opinion, that a ſtone ſeparated from 1ts bed, 
and thrown looſe on the ſurface of the earth, 
does not diſcover more marks of increaſe, than 
bones do when diſperſed in a church-yard. 


SECT. i 
General diviſion of Minerals, or Foſſils. 


The bodies belonging to the mineral king- 
dom are divided into four different claſſes: viz. 


1. EaRTHs, are thoſe ſubſtances which are 
not ductile, that are moſtly indiſſoluble in wa- 
ter or oil, and that preſerve their conſtitution in 
a ſtrong heat [/]. 1 

8 2. SALTS, 


: [ f] Earths are inſipid, not ſoluble in 1000 times their 
weight of boiling water, though perhaps water, in Papin's 
Rd, EE ; | N digeſtor, 


—  <——_— - 


\ 


10 DIVISION: or MINERALS Sect, 2. 


2. SALTS, are ſoluble in water, and give it 
a taſte; and, when the quantity of water 
required to keep them in diſolution is 
evaporated, they concrete again into ſolid 
and angular bodies [g]. 

3- INFLAMMABLES, are ſoluble in oils, but 
not in water, and are combuſtible [B]. 


— — — — _—_— 


— _ 


digeſtor, will diſſolve ſome, if not all, of them; eſpecially if 
their ſurface be greatly increaſed by a previous ſolution in, 
and precipitation from, ſome other menſtruum. In the chain 
of nature, they are by inſenſible gradation, joined to the 
ſalts, ſo as not to be diſtinguiſhed without artificial limits. 
Their form is not changed by a moderate heat, nor are they 
diſſipated by a violent one, Their ſpecific gravity is, to wa- 
ter, leſs than 5 to 1. Bergman's Sciagraphia, & 21. 

Wallerius and others, out of a too ſcrupulous attention to 
the externa facies, make ſtones one of the genera of foſſils, the 
conſequence of which is, as Bergman juſtly obſerves (Sciag, $ 7.) 
« that a ſtone of a certain ſize muſt conſtitute one genus, 
« whilſt the ſame, reduced to powder, muſt be placed under 
another genus, which ſhall not be found even in the ſame 
«* claſs.” 

[g] Salts, or ſaline ſubſtances, are more or leſs ſapid, and 
when finely powdered diſſolve in at leaſt 1000 times their 
weight of boiling water. They melt in the fire, which for the 
moſt part changes or deſtroys them, Berg. Sc. & 20. 

The definition of ſalts by Dr. Culen ſeems leſs exception - 
able ; viz. Saline bodies are ſapid, miſcible with water, and 
not inflammable. However the volatile altaly, in an aerial ſtate, 
is in a certain degree inflammable. Dr. Withering. 

N. B. The ſtudy of Mineraiogy, according to the great 
Bergman (ſc. & 24.) ſhould begin by acquiring a good know- 


"ledge of the nature and properties of ſaline bodies; for, un- 


acquinted with theſe, ſays he, our knowledge of other bodies 
muſt be exceedingly imperfect. The Ed. 

DL] Iaflammable foffils abound with phlogiſton, do not 
unite with water, but when pure diſſolve in oils: expoſed to 
the fire, they ſmoke, generally inflame, are for the moſt part 
conſumed, and ſometimes totally vaniſh. Berg. Sc. & 22. 


4. METALS 
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4. METALs, are the heavieſt of all bodies 
hitherto known [i)], ſome are malleable, 
and ſome can be decompounded ; never- 
theleſs, in a melting heat they can again 
be recovered, or brought to their former. 
ſtate, by adding to them the phlogiſton 
they loſt during their decompoſition [&]. 

| SECT. 


— — — 
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Ci] Metals when perfect do not diffolve at all in water; 
only a few of them in oils, and then only when in part de- 
prived of their phlogiſton. They are the heavieſt of all 
known ſubſtances, the lighteſt of them weighing more than 
ſix times its bulk of water. They melt in the fire, with a 
ſhining ſur face: and, in clay veſſels, the ſurface is convex. 
Berg. ic. $ 23. 

[4] Here occurs the ſame difficulty in regard to the defi-' 
nitions, as was before (Sect. 1.) obſerved, becauſe theſe enu- 
merated clafles are likewiſe blended one with another; and 
therefore ſome exceptions muſt be allowed in every one of 
them : for inſtance, in the firſt Claſs, the calcarzous earth is 
in ſome mcaſure diſſoluble in water, and pipe clay, with ſome” 
others, diminiſh ſomewhat in their bulk, when kept for a 
long time in a calcining heat, In the third Claſs, the calx of 
arſenic has nearly the ſame properties as ſalts; and there is 
no poſſible definition of falt, that can exclude the arſenic, 
though, at the ſame time, it is impoſſible to arrange it elſe- 
where than among the ſemi-metals. In the fourth Claſs it is 
to be obſerved, that the metals and femi-metals, perfect or 
imperfect, have not the ſame qualities common to them all; 
becauſe ſome of them may be calcined, or deprived of their 
phlogiſton, in the ſame degree of fire, in which others are not 
in the leaſt changed, unleſs particular artifices or proceſſes 
are made ute of: ſome of them alfo may be made malleable, 
when others are by no means to be rendered fo, That con- 
vex ſurface metais take after being melted, is a quality not 
particularly belonging to them, becauſe every thing that is 
perſectly fluid in the fire, and has no attraction to the veſſel 
in which it is kept, or to any added matter, takes the ſame 
figure ; as we find the borax, /a fuſibile microcoſmicum, and 

: others 
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SECT. 3. 


The firſt claſs Earths, Lat, Terræ. Sw. Jor- 


darter. French, Les Terres. Germ. Erdarten. 


EARTHS, are thoſe mineral bodies which 
are not ductile; for the moſt part not diſſoluble 
in water or oils ; and that preſerve their conſti- 
tution in a ſtrong heat [I]. 


1 — 
„— 


others do, when melted upon a piece of charcoal: therefore, 
with regard to all that has been ſaid, it is hardly worth while 
to invent ſuch definitions as ſhall include ſeveral ſpecies at 
once; we ought rather to be content with perfectly knowing 
them ſeparately. However, as this is to be an Eſſay towards 
forming a Syſtem; I have endeavoured, in moſt parts, to fol- 
low the uſual rules. The Author. 

[J] in a ſtrong heat] without melting, like metals ; though 


earths may ſometimes vitrify, and become glaſs, by ſtrong 


heat; nor flying or vaniſhing away, like bituminous ſub- 
ſtances: that, notwithſtanding they be reduced to the fineſt 


powder, yet are not ſoluble, like ſalts, in open veſſels, though 


in a quantity of boiling water 1000 times their weight ; nor have, 
like them, any taſte when applied to the tongue; and, finally, 
they are ſpecifically lighter than five times their weight of 
water, as aboveſaid in note F to & 2. 

Earths however are, in many inſtances, ſo far of a ſaline 
nature, as to be ſoluble by means of Papin's digeſter, This 
holds good even in regard to Quartz. Indeed in the ſtate in 
which earths are found in the ground, they are almoſt always 
combined with an acid, and are therefore in fact, according 
to their different natures, ſo many earthy ſalts, Theſe are 
alſo called midale ſalts (ſales medii terreſtres), being combined 
with ſoluble ſalts; but of theſe hereafter, in the*'ſecond claſs 
of this Eſſay, Ed. from Berg, ; 


Theſe 
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Theſe Earths (§ 3.) are here arranged ac- 
cording to their conſtituent parts [m], as far as 
hitherto 


n 


— ——___ 
— . 


[m] The Author means to treat of earths under ſo many 
heads, as there are primitive or ſimple earths ; viz, ſuch as 
cannot be decompoſed, nor changed into one another; or 
undergo any real tranſmutation, by any means whatſoever as 
yet known. Modern diſcoveries have however reduced their 
number to near the half there reckoned by the noble author. 
It appears, by the numerous and moſt accurate analyſes of 
mineral bodies, made by that great philoſopher Sir Torbern 
Bergman, Profeſſor at Upſal, that there are only five, or at 
moſt ix, primitive or ' fimple kinds of earth. The following 
are his words, in a letter to Dr. Troil, written in 1776, and 
printed in 1780, among thoſe of this laſt, on the ſubject of 
Iceland: “ have,” ſays that eminent chymiſt, ** for ſeveral 
«« years paſt, endeavoured to diſcover the number, as well as 
„the nature, of the original kinds of earth. In the year 
,** 1758 Mr, Cronſtedt counted nine: if he had lived longer, 

« for the benefit of the ſciences, he would no doubt have 
e rectiſied this account.“ The following are the ſame. Profeſ- 
ſor's words, in his Sciagraphia, lately publiſhed (in 1982) 
$ 83, and following. Before we can underſtand the nature 
** of earths, we muſt know their component parts. Thoſe 
** earths, which cannot be further decompoſed, we call pri- 
& tive; and thoſe which conſiſt of two, or more, of theſe in- 
« timately united, derivative. By this union we do not mean 
«© a mere mechanical diffufion, at leaſt not ſuch as can be diſ- 
© tinguiſhed by the eye, as is the caſe in ſtones (ſaxa.) 

It is evident that the primitive earths will conſtitute. ſo 
% many natural Genera, and different mixtures of theſe the 
Species. 

** They who would make ſeveral Genera out of one pri- 
© mitive earth, muſt ſeparate the glafly, red, white, horny 
« ſilver ores, and other different compoſitions, into as many 
Genera, or elſe act inconfiſtently with their own prin- 
6 ciples. 

At preſent we only know five primitive earths, They 
„who reckon fewer, reſt their opinions upon fanciful meta- 
** morphoſes unſupported by faithful experiments. As expe- 
e riments teach us that there are five primitive earths; it is 

evident 
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| ed, are compounded from ſome of the above earths, and 
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hitherto diſcovered ; and are divided into nine 
orders [m]. 
SECT. 


— _ — * 
_ ä 


— 8 


© evident that the ſpecies arifing from the mixture of theſe 


cannot exceed twenty-four, viz. 10 double (conſiſting of 


* two earths) 6 triple, 3 quadruple, and the 5 primitive. 
Although theſe different mixtures are poſſible, and pro- 
&* bably do exiſt, they have not yet been all found. The 
„natural compoſitions of acids with the earths, forming ſub- 
& ſtances not ſolyble in 1000 times their weight of boiling 


water, and which may be called ſaline earths, muſt be added 


* to the ſpecics, as they are certainly chemical combina- 
& tions. 


The primitive earths hitherto detected are, 


% TERRA PONDEROSA, or heavy earth, 
« CALX, - 2 calcareous earth. 
„ MAGNESIA, - magneha. 
« ARGILLA, +-, «+ argillaceous earth, 
« TERRA SILICEA, ſiliceous earth, 


« And we muſt believe theſe to be primitive, until it ſhall 
appear, by proper experiments, that they may be ſeparated 
« into others ſtill more Itvple, or hin into one another 


« by art. 


«© Theſe are firſt to be conſidered in their greateſt ſimplicity 


and purity, although nature never preſents us with ſuch, 


% nor can they even by art be rendered abſolutely free from 


« 41] heterogeneous mixture. Water and aerial acid readily 


$ unite with the four firſt, and when expelled by fire, alittle 


of the matter of heat is added, and remains until driven 
scout by a more powerful attraction, But in this ſtate they 


© poſſeſs a degree of purity not to be attained by any other 
© known method, Therefore it is neceſſary to examine them 
« when ſufficiently burnt, in order to diſtinguiſh better what 
50 properties depend upon adhering 21 oye mat- 
ters.“ 


To the above five kinds of Earth, Profeſſor Bergman add- 


ed, at firſt the Earth of Gems, as being of a different kind: 


Þut he found afterwards, that all gems, the diamonds except- 


may 
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LEA 
General Properties of Calcareous Earth, 


CLASS I. 
FinrsT ORDER. 
Calcareous Earth, Chalk. Lat. Terra Calcarea. 
Sw. Kalk-Jord, Brann-Jord, Krita, 


French, Terre Calcaire. Craie. 
Germ. Kalckartrige erden, Keide. 


Specimens of this earth, when pure and 
free from heterogeneous matters u], have the 
following qualities common to them all [o]: 


1. That 


—_——— 


— 


may be ſaid to belong to the Argillaceous kind, becauſe" this 
is the moſt predominant of their component parts. Never - 
theleſs the generality of mankind have from immemorial time 
been apt to conſider precious ſtones, as of a diſtin and ſu- 
perior rank, among mineral productions, on account of their 
brilliancy, five colours, and great hardneſs; and on this ac- 
count they deſerve to be ſeparately treated of in a ſyſtem of 
Mineralogy. As to the earth of diamonds, although its cha- 
racteriſtical properties are as yet unknown; it is however well 
aſcertained, that it does not belong to any of the five kinds 
of earths already mentioned. See Bergm. Qpuſc. De terra 
gemmarum. tom. 2. pag. 72, & fall, The Ed. 
[n] As calcareous earth united to the aerial acid is found 
native, it requires but little trouble to have it pure. Let 
ſelected pieces of chalk, reduced to ſine powder, be re- 
4 peatedly 
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1. That they become friable, when burnt 
in the fire; _ afterwards fall into a white 


| powder [p]. 


2, That their falling into powder, is, pro- 
moted if, after being burnt, they are thrown 
into water, whereby a ſtrong heat ariſes, and a 
partial ſolution. 


& a* 2 
— — 


— 


— — 


peatedly boiled in pure water: this diſſolves any calx, or mag- 


© neſia ſalita,, which it may contain. This done, it holds no 


heterogeneous matter, but what mechanically adheres to it, 
the quantity of which is generally extremely ſmall. If we 


deſire to be free from this likewiſe, diſſolve the-waſhed chalk 


in diſtilled vinegar; precipitate with volatile alkaly; and 
after waſhing the precipitate well, dry it. Berg, Sc. 

[9] The ſpecific gravity of calcareous earth thus purified, 
is 2,720. 100 parts of it contain about 34 of * acid, 
11 of water, and 55 of pure earth. 

Acids unite with it efferveſcing, and a centenary — 
rius) excites about 22 degrees of heat. The vitriolic acid 


forms gypſum, difficult to diffolve, (59). The nitrous and 
muriatic acids form deliqueſcent ſalts (S 60, 61), and the 


acetous acid permanent chryſtals. Berg. Sc. 993. | 

[p] Pure calcareous earth does not melt in the fire, but 
loſes ts of its weight, It diſſolves in 700 times its weight 
of water, generating heat. Acids diſſolve it, producing, 
from a centenary, 252 degrees of heat, but without any effer- 


veſcence. This laſt circumſtance may be beſt obſerved by im- 


e 


merging the burnt earth in water, to diſſipate a part of the 
heat, which would otherwiſe make the acid boil, The water 
likewiſe expels the atmoſpheric air from the pores of the lime. 
In this firuation, if nitrous or muriatic acid be poured upon 
it, and if it was previouſly well burnt, no efferveſcence will 
take place. The ſolution proceeds flowly, but the ſaturation 
becomes as perfect as if the calcareous earth had been in a 
mild ſtate. This burnt earth, or /ime, expels the volatile alkaly 
from ſal ammoniac in a cauſtic ſtate, and it diſſolves /ulphur ; 
but-this compound is ſeparated upon the addition of any . 


oven — Berg. Se. 993. 
3- They 


eck . CAtcartovs KA TIB. 17 
They cannot be melted by themſelves, or 
her ſe; into. glaſs in a cloſe fire: 

4. When burnt, they augment the exuſticity 

of 1 7557 | 
ey are diffolved in acids with efferveſs 
cence | 1775 in the following manner. 
oy acid of vitriol unites with them, and 
partly forms a precipitate, which is a 
feous earth, and partly ſhoots into ſeleniti- 
cal cryſtals after a due evaporation of the 
menſtruum. 

b. With the acid of common ſalt, they Webs 
a ſal ammoniacum fixum, which alſo partly 
precipitates jk 
c. The acid of nitre diſſolves them perfectly: 
and does not part with them again [5], 

unleſs ſome alcaline ſalt is added. See 


note ( we 5 They 
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[9] As calcareous earth containg near 4 of aerial acid, it 
efferveſces only with any other acid that is ſtronger than 
Fixed air, becauſe it then parts with this laſt: but if it has 
no aerial acid, then it does not efferveſce at all, Ed. 

[r] 8 earth combined with the acid of ammo- 
hiacal ſalt (viz, the marine, or murzatic acid) produces the 
Homberg's phoſphorus, See Macquer's Dit. 

[5] Calcateous earth combined with nitrous acid, forms a 
deliqueſcent ſalt, which combination evaporated to dryneſs, 
and then made to undergo a certain degree of calcination till 
it becomes yellow, emits light in the dark for above of an 
hour, after it has been expoſed to the ſun-ſhine; or even to a- 
dandle. This is known by the name of Balduin Phoſphorus, 
from it's inventor. Berg. Macquer. 

[p] Calcareous earth combined with Auor-acid, forms the 
Harry nor of ſect. 22: Fabroni. 


Vob. I. | 0 With 


————— <> e —r U — 


N Cr ˙ Ü! ˙ EI ˙1 ̃u. — 


18 CALCAREOUS, EARTHS, Seth, 4. 


6. They melt eaſily with borax into a glaſs, 
which ſuffers inpreſſions in a degree of heat 
below ignition. 

They likewiſe fuſe into a olaſs, with ſal 
Tu uftbile microcoſmicum with an efferverence [i]. 

8. Fluſs-ſpat melts the moſt. readily of all 
kinds of ow with the Md into a cor- 
roſive glaſs or ſlag []. 

9. They have alſo ſome power of reducing 
certain metallic earths or calces; for inſtance 
thoſe of lead d [] and of biſmuth : and like- 
wile, 


. 


1 . 
* 
1 . 


With phoſphoric acid, it forms the earth of NN Bones, 
nails, hairs, horns, &c. This was diſcovered in Sweden by 
J. G. Ghan, but a few years ago. Fabr. 

With the acid of yinegar it cryſtaliſes into a el ſalt, 
which does not deliqueſce like thoſe produced by the muriatic 


and nitrous acids. Berg. 


[] It is to be underſtood that this efferveſcence is alſo 


made with Borax, as well as with this al. fuſibile micro- 


coſmicum ; and it is alſo to be obſerved that the glaſſes made 


with theſe ſalts, are quits colourleſs and pers: ab The 


Author. 
N. B. Theſe glaſs-beads are tranſparent only whilft they 
are hot; but as ſoon as they cool, they become opake. There 


is however a remarkable phenomenon to be noticed; viz, that 
if the hot bead is thrown into melted tallow, or even into 


warm water or any other warm liquor, it preſerves its tranſ- 
parency. The Editor from Bergman, de tubo ferruminatorio. 
Cu] Correfive, becauſe certain vitrifications of calcareous 


earth, particularly thoſe made with calx of lead and ſparry 
fluor, eat through the crucibles. Verner. N. B. This muſt 


be totally attributed to the ſolvents : _ Glaſs of lead being the 


. moſt active of all fluxes, and the ſparry-acid, which is one of 


the conſtituent parts of the ſparry fluor, is already known to 
corrode even glaſs veſſels. The Edit. 

[w] This is to be underſtood, when calcareous earth js 
combined with ale: thus calces of lead are in ſome 
meaſure 
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wiſe, though in a leſs degree, thoſe of copper 
and of iron: thus 

10. They do in this laſt mentioned caſe (ar- 
ticle 9), as well as in other circumſtances, re- 
ſerable fixed alcaline ſalts, from whence alſo this 
whole kind 1s very often, and properly, called 
alcaline earths. 

11. This earth is common to all the three 
kingdoms of nature. For it is found in the 
bones and ſhells of animals [x], as well as in 
the aſhes of burnt vegetables; it muſt, conſe- 
quently, have exiſted before any living or vege- 
table ſubſtance; and 1 is, no doubt, diſtributed 
throughout the globe, in a quantity * to 
its univerſal uſe. 


5 * 


» 


meaſure reduced by chalk, but not at all by lime; and this 
evidently proves, that they receive phlogiſton from fixed air 
or aerial acid, which is a compound of phlogi/lon and dephlo- 
gifticated air. Kirwan, 

[+] Mr. de Morveau has evidently proved this earth to be 
calcareous, and that the abſorbent earth ſuppoſed by Meſſrs. 
Sage, Rome de Vile, &c. is nothing more than a mere cal- 
careous earth, See bis Memoir inſerted in Journ, de Phyſique 


for March 2252 The Edit. 


C 2 SEC. 


4 cArtattovs thaths, Se. 5. 
E © © oh, BP 


The calcareous earth is found. 
- I. Pure LJ . | ; 
1. Looſe, in form of powder, agaricus mine- 
ralis, ot lac lung voi. HE! | 
A. White, is found in moors and at the bot- 
tom of lakes, at Reden in the province of 
+ - Jemtland, at Timmerdala in Weſtergott- 
land: and alſo in the provinces of Smo- 
land, Oſtergotland, and iſland of Gottland 
in Sweden f]. 2 
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[4] It appears from what has been ſaid in the preceding 
ſection, that as far as we know, pure calcareous earth is not 
found native. The ſpecimens of this diviſion conſiſt chiefly 
of the calx aerata or calcareous earth combined with the aerial 
cid or fixed air. But the followitig ſpecies, mentioned by 
Wallerins, may as well be noted here. 

i. Calx nativa Wallerii, vel terra areldama. 

This calcareous earth hardens immediately with water, 

as quick lime does, * | 43 

Cal Balnei Bathenſis. It is found at Bath in England: 
efferveſces with cold water: and when mixed with brim» 
ſtone, forms a ſiver of ſulphur, 

Calx nativa Panormitana. It is found near Palermo in 

Sicily, and is called waſher's earth; when mixed with 

water it does not efferveſce, but conſolidates into a hard 
maſs.” Wall, Ne. 4. page 31 & ſeq. vol. I. 1778. 

w] This is a miſtaken name, taken from the Swiſs word 
Month, which ſignifies mountain, confounded with the Ger- 
man word mend, which ſignifies 900n. The German name of 
this earth is hergmileb, mountain milk. Wern. 

x] The white mineral agaric, ſo called from its fineneſs 
and lightneſs, reſembling the vegetable agaric, is found in 
ſwamp or peat moors, in England and Scotland; as likes 
wiſe in the fiſſures of the free-ſtone quarries of Oxfordſhire, 
Northamptonſhire, &c. but the red and yellow ſorts I never 


heard of in England, D, CG ' | 
: 5. Red. 
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5. Red is alſo found in Gottland. | 
e. Yellow, is found at Timmerdala, in Weſ- 
tergottland | y}. 


SECT. 6. 


II. Friable and coherent, Solida Friabilis, 
Chalk, Creta. 


4. White Creta alba, is found in England, 
and France, and in the province of Skone 
in Sweden, in which laſt place it is only 
found adherent to flint: in the two firſt 
kingdoms there are large ſtrata of this ſub- 
ſtance, in which flint is imbedded. This 
ſeems to indicate, that the looſe flints, or 


thoſe diſperſed on the ſurface of the earth, 


r wil = 


3] This kind of earth ſeems to be an impalpable powder 
of mouldered limeſtones abraded and collected by the waters, 
and is therefore common in the neighbourhoods where lime- 
ſtones are found; and if the ſtone is at ſome diſtance, which 
is ſometimes the caſe, ſtill nothing contradictory appears in 
this opinion of the origin of this ſpecies ; ſince in that caſe 
it has only been carried farther by the greater rapidity of a 
ſtronger current of water. When this earth is found in the 
clefts of rocks, it receives more pompous names, ſuch as Gur, 
Lac Lune, &c, &c. It is conveniently burnt into lime, if it 
is previouſly preſſed into moulds, that it may better cohere: 
it is in its native ſtate, uſed for white-waſhing; but eaſily rubs 
off by the leaſt toueh. At certain places in the province of 
Smoland in Sweden, there is found in the moors a white earth, 
which, by its external appearance, reſembles the ſpecies here 
deſcribed ; but it does not ſhew any marks of efferveſcence 
with acids, nor does it buru into lime, It were to be wiſhed 
that thoſe who have an opportunity of getting any quantity 
of this latter earth, would undertake to exanine it better. 
Auth, | 


CF have 
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have been by ſome cauſes carried from 


their native beds; but, as yet, no one can 
prove, that chalk and flint are of the ſame 


conſtituent parts. 


Chalk is, however, a vague name, and 
applied to other earths ; whence we hear 
of chalks of various colours : but I do not 
know of any which are of a calcareous 


nature, except the kind here deſcribed, 


and of which there are no other varieties, 
otherwiſe than in regard to the looſeneſs 
of the texture, or the fineneſs of the uw 


ticles. 


SECT. 7. 


III. Indurated, or hard, T: erra calcarea indu- 


rata, lime-ſtone, lapis calcareus. 


A. Solid, of no viſible particles, or not gra- 


nulated, particulis impalpabilibus. 
This bad varies in regard to hardneſs and 
colour ; for inſtance, 


4. White, chalk-flone, from Hull in | England. 


6. Whitiſh Yellow, is dug at Balſberg in 


Skone in Sweden, and in the Venetian 
territories. 


c. Fleſh-coloured, found in looſe maſles in 


the corn-fields in the province of Upland 
in Sweden. 


d. Reddiſh- brown, fat in the iſland of Oe- 


land, the province of Jemtland, at Rett- 
wick in the province of Dalarne, and at 
Kimnekulle in the province of Weſter- 


gottland in Sweden. | 
4 e. Grey, 
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e. Grey, at the ſame places. 
Variegated with many colours, eh i in 
Italy, at Blankenburgh, and many other 
places, and 1s particularly called Marble [z]. 
Black, in the province of Jantlapd in 
Sweden, and in Flanders, | 


SECT. 8. BY 


B. Grained or granulated Ka 2 
calcareus particulis granulatis. 
1. Coarſe grained and of a looſe texture. 


This 1 is called Sallllag in Swediſh, from | its re- : 


Lz] Though it may diſpleaſe many, yet ! muſt own, I can- 
not find any characters whereby a marble is to be diſtinguiſhed 
from a limeſtone; and I inſiſt upon it, that nothing but the 
colours and the texture of the particles diſtinguiſh the kinds 
of limeſtone. But as Nature has eſtabliſhed no rank by co- 
lours, and has made all folid limeſtones equally capable of a 
poliſh, before they are ſpoiled by decaying or decompoſing, it 
is, therefore, out of this ſpecies of ſolid limeſtone, that ſuch-as 
ſtrike the fancy moſt, ought to be choſen for ornaments, under 
the name of Marble, | 
It belongs to the ſubterranean on to examine, if 
this ſolid limeſtone is ever found otherwiſe than in ſtrata, and 
without being mixed with any heterogencous bodies, that 
likewiſe have been changed into a calcareous ſubſtance. Here, 
in the northern parts of the world, it is only found in ſuch a 
manner as ſhews it was formed in ſtrata, by water's taking up 
and carrying its particles, and afterwards depoſiting them in 
form of a ſediment, juſt as a lime or mud (which eonſiſts of 
the fineſt partioles of pounded rocks) -gathers together at the 
ſtamping mills; and as they are thus formed in the water, 
there always are heterogenous parts along with them. Theſe 
heterogenous ſubſtances are, however, in too ſmall a quan- 
tity, to be capable of having changed the whole maſs into 2 
calcareous ſubſtance (as ſome pretend); not to mention thoſe 
circumitances, which, in other reſpects. make ſuch an opinion | 


very improbable, Auth. 
C4 ſemblance 
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ſemblance to lumps af ſalt, and is found in the 
ſilver mines at Salberg, in the province of Welt- 
manland in Sweden. | 

a. Reddiſh yellow). 

6. White, both theſe varieties. x are found in 
the mines of Salberg. The grained flux 
ſpar is alſo ſometimes called Sa/t- Mag. 

2. Fine grained. | 

a. White, found at Salberg. 

6. Semi-tranſparent, from Solfatara in Italy, 
in which native brimſtone is found. 

$ 222 fine grained, This is common lime: 


None at S 
| A and green, from the mine at Sal- 
"arg called Storgrufwa. 
6. White and black from the mine at Sal- 
ep La], called Herr Aan Botin. 


C. Scaly limeſtone, Een un particulis 


fquamoſis ſroe ſpatoſis, vel ſpathaſeis. Lingflen, 
1. With coarſe or large ſcales. | 
a. White, found at Garpenberg, a copper 
mine in the province of Dalarne in Swe» 
den. 
It is likewiſe found at Tonaberg, a cop pper 
ine in the province of Sodermanland; but 
with theſe different qualities, that it loſes in a 


» © "wap" — "wy. * rn # mere 


[a] N. e has oli as beautiful A as thoſe, 
, called marbles; but the texture and coberency of 
its particles will not admit of a good poliſh. The Author. 


Kaleining 


oc cons 25 
calcining heat forty per cent. of its weight; and 
expoſed to the air, acquires a browniſh. efloreſ- 
cence, a ſign, that it contains ſome iron, and 


is a medium between a limeſtone and the white 
iron ore called fabl-ſteine ; it does not excite 


any efferveſcence with acids in its crude ſtate. 

6. Reddiſh yellow, from Finland. 

2. With ſmall ſcales. 

a. White, from the pariſh of Tuna in Da- 
larne, in the marble quarries at Kolmor- 
den in the province of Oſtergothland, the 
pariſh of Lallkyrke in the province of Ne- 
rike, and at Remito and Pargas in Fin- 

land. 

3. Fine glittering or ſparkling, 

4. White, from Carrara in Italy, and Pargas 
in Finland. 

5. Of many colours. This variety makes out 
a great number of the foreign marbles [5]. 


SECT. 10. 


D. Lime or calcareous ſpar. Lat. Spitum 
calcareum. Sw. Fr. and Germ. Spath. 
1. Of a rhomboidal figure. 


a. Tranſparent, or diaphanous. 


— — — 


— — — _ 


[5] This ſpecies of limeſtone takes a good poliſh, and is 
therefore uſed as marble whenever it is found of a fine co- 
lour, 

It is beſides to be remarked, that the grained and flaty 
limeſtones (fect, 8 and q) are either found in veins, or elſe form 
whole mountains, without ſhewing any ſtrata, or hgns of pe- 


trefactions. Auth. 
I Refracting 


PX . 
2 
* 
* 
* 
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1. Refracting ſpar. ' Lat. 2 555 Nandicum. 
Sw. Dubbelſtein. Germ. Doppel ſtein. 
This repreſents the objects, K through it, 
double [e]. It is found at Brattforſs, an iron- 
mine in the province of Weroneland, in Swit- 
zerland, and Iceland 
2. Common ſpar, which thews the object 
ſingle. 
- 1. White, or Lets 
2. Vellowiſh and phoſphoreſcent [e]. This 
is found at Jonuſwando in Torneo Lapp- 
mark in the Swediſh Lapland. 
b. Opaque, Spatum romboidale opacum. 
1. White, 1s - cms. in many places, moſtly 
in clefts, and among cryſtallifations. 
2. Black, from Winorn at Kongſberg in 
Norway: 


— * 


[c] I have found various pieces of the Derbyſhire-ſpar, 
through whick the light of a candle formed many images, 
ſome ſhew ing 8, ſome 12z or 16, and even more images at once. 
Roch-criſtal is well known to have alſo a double refraction, 
of which property Mr. Rochon, of the Royal Academy of 
Sciences at Paris, availed himſelf to make a new kind of micro- 
meter for aſtronomical obſervations. And laſtly Mr. Fromond, - 
profefſor of natural philoſophy at Milan, has lately obſerved 
the ſame effect of a double refraction in common plate-glaſs, 
whenever many parallel lines have been cut in its ſurface, by 
a diamond, at the diſtance of one five hundredth, or one thou- 
ſandth part of an inch from each other: I have myſelf fren 
a piece of plated glaſs cut in this manner by the ſame gentle- 
man, which produced the phenomenon abovementioned. Edit. 

[4] Its ſpectfic gravity is 2,720, Newt, and Waller, 

There are vaſt quantities of refracting ſpar (a variety of the 
Iſlandic) found in the lead mines of nnn Wales, and 
many other parts of England, D. C. | 

[e] This ſpecies probably contains the ſparry acid; if fo, 
it belongs to thoie in ſect. 22. Fabr. 

8 3. Browniſh 
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3- Browniſh yellow, at Salberg. 
1. Foliated or thin plated ſpar, Lamelloſum. 

This has no rhomboidal figure, but breaks' 

into thin plates ſo placed as to be not unlike 

{iteets of thin paper, laid over each other. 

a. Opaque white, Spatum lamelloſum opacum, 
from Winorn at Konigſberg, and Scara- 
grufvan at Egeren in Norway. 


SECT: rr, 


E. Criſtalliſed calcareous ſpars [/] ſpar dru- 
| _ fan. 


— 


[f] The name ſpar is very well known, and only uſed to 
determine a certain figure, viz. when a ſtone breaks into a. 
rhomboidal, cubical, or a plated form, with ſmooth. and po- 
liſhed ſurfaces, it is called ſpar; and as it is thus applied wo 
ſtones of different kinds, without any regard to their princi- 
ples, one ought neceſſarily to add ſome term to expreſs the 
conſtituent parts at the ſame time as the figure is mentioned ; 
for inſtance, Calcareous Spar, Gypſeous Spar, Flux Spar, 
Shorl or Cockle Spar, &. This term, however, is not ap- 
plied but to earths, and ſuch ores as are of the ſame figure 
as the Lead Spar, &c, | 

All cryſtalliſed ſpars, when broken, ſhew the ſparry figure 
in their particles, and the cryſtalliſation is to be aicribed to 
the empty ſpace left by the contraction of the ſparry principle: 
ſuch holes filled with Druſen of ſpars, are in Swediſh called 
Drake, or Druſe-hol *. 

The figure of the cryſtals varies more in this genus than in 
any other, for which no reaſon can be aſſigned; it ought not 
to be aſcribed to ſalts, as long as the preſence of any ſuch can- 
not be proved: but there are ſtrong indications to ſuſpect, that 
other ſubſtances may likewiſe have received the ſame property 


* The name of ſpar is never uſed with ſuch a latitude in 
our language. Thole of this flakey texture were, by our for- 
mer writers, as Grew and Woodward, called talcy ſpars; but 


that term now is juſtly exploded, D. C, | 
: to 


28 * CALCAREOUS EAT. Set. 71. 


ſen [s]. Lat. Lapis calcareus eryſtalliſatus. 
Swed. Spat-cryſtaller, ſpat druſer. Fr. Spath 
cryſtalliſe en groupes. Germ. Spath cryſtallen, 
ſpath druſen. 

It is contained under ſeveral planes or ſides, 
from the relative poſitions of which many dif- 
ferent figures ariſe, that have not all been fully 
obſerved, nor can they be exactly deſcribed. 
The following are therefore mentioned, only 
as inſtances of the moſt regular and common 
kinds, viz. 

1. Tranſparent, ſpatum druſicum diaþhanum. 
2. Hexagonal truncated, cry/talli af ber- 

agoni truncati. This 1s found at the Hartz 


88 
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to aſſume an angular ſurface on certain occaſions, See Mr. 
Cronſtedt's Introductory 73 at the Royal Academy of 
Sciences at Stockholm. 

Beſides, the conſideration of thoſe figures is a thing of more 
curioſity than of real uſe, becauſe no miner has yet been able 
to make any conclufion relative to the quantity or quality of 
the ores, from the difference of the figures of ſpars found 
along with them; and the grotto makers never take any no- 
tice of the angles or fides, but think it ſufficient for their 
purpoſe, if they make a fine or glittering appearance at a diſ- 
tance, 

It would, nevertheleſs, be well if any one would take upon 
himſelf the trouble to obſerve, whether each ſpecies of ſpar 
has not a certain determinate number of figures or ſides, with - 
in which it is confined, in its accretions, This has hitherto 
been impoſſible to do, 'becauſe all ſpecies of ſpars have been 
confounded together, without regard to their different princi- 
ples : though, for my part, I do not think it of any great con- 
ſequence. Auth, 

[g] I have adopted this German term of Druſen into our 
Engliſh language, for a cluſter of regular figured bodies, as 
a groupe conveys the idea of a 8 only, whether regular 
or of inde terminate figures, D. C 


5 in 
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2 3 at Jonuſwando in Lap- 
an | ah 

5. Pyramidals, pyramidales. 

1. Dog's-teeth, pyramidales diſtinkti. Found 
at Salberg, and in the iron mines at Dan- 
nemora in the province of Upland. 

2, Balls of cryſtalliſed ſpar, pyramidales con- 
cretl [ b], 

. Theſe are balls which conſiſt of concentric 
octaedral pyramidal ſpar cryſtals, they are found 

at Rettwick in the province of Dalles and 

other places, 


SECT; 12. 


F. Stalactitical Spar, Stalactites dae 
Stalactites, Stone Icicle, or Drop - ſtone. 

This is formed from water — with 
lime, which, while running or dropping, depo- 
ſits by degrees the calcareous earth which it has 
carried along with it from clefts of rocks, or 
from out of the earth. It is therefore common- 
ly of a ſcaly, though ſometimes of a ſolid and 
{parry texture. Its external figure depends on 
the place where it is formed, or the quantity of 
the matter contained in the water, and other 
ke circumſtances, 

1. Scaled ſtalactites of very fine particles, 
ſtalactites teſtaceus 8 impalpabilibus. 

a. Of a globular form, $ 3 * Yu. 
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[4] The concave figured ſpar balls in the quarries of 
Somerſetſhire and other counties in England. Such balls of 
freeſtone are not unfrequently found, D. C. 

| 1. White, 


\ 


1 
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1. White, the pea-ſtone from Carlsbad, in 
Bohemia. 

2. Grey, Piſolit bus, Oolithus, from Gottland 
in Sweden . Uh 
6. Hollow, in form of a cone, Coni Yformis 
perforatus. 


1. White, is found every where in vaults 

"_ with mortar, and through which 

water has had an opportunity to penetrate; 

and alſo in grottos dug in rocks of lime · 
+ . . None, 

c. Of an indetermined figure, figura incerta. 
Sinter. From the cavern called the Bau- 
mans- hole in the Hartz, the aqueduct at 
Adrianople, in Italy, and elſewhere“. 

d. Of coherent hollow cones, Conis concretis 
excavatis, Of this kind is a ſtalactitical 

cruſt which has formed a ſtratum, or ra- 
ther filled a fiflure between the ſtrata of the 
earth at Helſingborg in the province of 
Skone; it is of a very ſingular figure, re- 
ſembling conical caps of paper placed and 
fixed one in another, diminiſhing by de- 


grees both in height and other dimen- 
ſions [E]. 


mw 
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a — 
291 Alſo the Hammites, from its reſemblance to the roes 
or {pawn of fiſh, It has been exhibited by authors as petri- 


fied roes. The Ketton freeſtone of Rutlandſhire is a re- 
markable ſtone of this fort. D. C. 

[4] This ſpecies is likewiſe found in the neighbourhood of 
Peterwalde, in Lower Saxony. Brun. 


* Eſpecially in all hot baths, Brun. 


2, Solid 
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2. Solid ſtalactites of a ſparry texture, falac- 
tites ſolidus particulis ſpatoſis [1]. 


a. Hollow, and in form of a cone, coniformis. 
1. White and ſemitranſparent from Chace- 
line near Rouen in France [mz]. 


8 9 + / 2 


th. 
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1] In making lime · water (agua calcis vive) one may ob- 
ſerve how the lime gathers, firſt like a pellicle on the ſurface 
of the water, and afterwards, when this breaks, falls down to 
the bottom in form of a ſcaly ſediment, which is called cre- 
mor calcts : after that, a new pellicle is formed, which like. 
wiſe falls down; and in this manner it continues for a long 
while, although the lime-water had before been paſſed thro? 
a. filtre. This we may alſo imagine to be the way in which the 
works of Nature are performed: whence the ſtalactites com- 
monly is of a ſcaly texture, or at leaſt diſcovers ſome tendency 
towards it. But a ſtalactites of a ſparry texture, ſuch as 
above - mentioned from Rouen, may be ſuppoſed to he owing 
to a more copious principle concurring at once: and in the 
ſame manner the ſparry limeſtone and its cryſtalliſations ſeem 
likewiſe,to have been produced, fince they, as far as I know, 
are only found in clefts, which, when they have been filled 
up with a ſtony matter, the Swediſh miners call K. Iyfter, and 
Gangar or Veins, In regard to this, the ſtalactites, the ſparry 
limeſtone, and alſo its cryſtallifations, might all be ranked un- 
def the lame title in a ſyſtematical deſcription, as very lit- 
tle different from one another, if it was not- neceſſary, in de- 
ſcribing mines and other works, to give them their ſeparate 
names: becauſe it is certain, that a piece which is broken 
from large ſpar-cryſtals, or from ſparry ſtalaftites, may in a 
cabinet paſs extremely well for a common parry limeſtone, 
without leaving any ſuſpicion of its former figure, before it 
was broke. Author. 

In] 3. Solid ſtalactites, of a radiated texture. 

a. In form of corals. 5 

1. White, abounds in the caverns of the ſteel- mines in 
Upper Stiria, and more ſcarce in the ſhaft of Backen, 


near Chemnitz in Hungary. Brun. 


SECT. 
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SECT. 13. 


B. Calcareous earth, combined with vitriolic 
acid. Plaſter-ſtone. Parget. Lat. Terra valcarea 
acido vitrioli ſaturata. Gypſum, Sw. Gyps ar- 
* ter. Fr. Gypſe. Platre. Germ. Gypſarten [n]. 
1 AN is 
1 . Looſer and more inable than 2 pure cal- 
= careous earth. 

g 2. Either crude or durnt, it Woes not. excite 

any efferveſcence with acids, or at moſt-it 
efferveſces but in a very flight degree, and 

then only in proportion as it wants ſome 
of the vitriolic acid to compleat the latu- 
ration. 
3. It readily falls into a powder in the 
S fire. 

. 4. If burnt, without being made red-hot, its 
4 powder readily concretes with water into 
a maſs which ſoon hardens; and then 
by 5. No heat is perceived in the operation, 


my _ 4 * 4 _— — * K — * 
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= CITY contains about half of its weight of vitriolie 
acid, viz. M of this acid, i of pure calcareous earth, a 
1 0 'of water, It is ſoluble in coo times its own weight of 

warm water, or 450 of boiling ditto, (Berg. de Analyſi Anua 

rum:) from whence it appears that it ſhould be placed among 
ſalts. It is well known by the property it has of forming, 
after a flight burning, a hard maſs with water. In the act of 
this mixture ſome heat is produced, though much lefs.than 
when lime is mixed with water. Berg. Scia. $ 59. 

Plaſter is often employed in building: it may alſo be taken 
off afterwards, and by burning, again and again, be made fit 
for ule. Theoph. on Stones, & 115. 


6. It 
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6. It is nearly as difficult to be melted by it- 
ſelf as the limeſtone [o], and ſhews moſtly 
the ſame effects, with other bodies, as the 
limeſtone : the acid of vitriol ſeems how- 
ever to promote its vitrification. 

7. When melted in the fire with borax, it 

puffs and bubbles very much, and for a 
long while, during the fuſion, owing to the 
nature of both the ſalts []. 

8. Burnt with any inflammable matter it 
emits a ſulphureous ſmell, and may as well 
by that means, as by either of the fixed 
alcaline ſalts be decompounded: but for 
this purpoſe there ought to be five or fix 
times as much weight of ſalt as of gyp- 
ſum. 

9. Being thus decompounded the calx or 
earth which is left, ſhews commonly ſore 
marks of iron. 


So FIT 


— 


[0] I have found moſt of the gypſeous kind, and particu- 
larly the fibrous, to melt pretty eaſily by themſelves in the 
fire, , | 

Le] When a ſmall quantity of any gypſum is melted toge- 
ther with borax, the glaſs becomes colourleſs and ew” hs 
(fee note Y & 4,) but I have found ſome ſofts of alabaſter an 
ſparry gypſa that, when melted in ſome ey with borax, 
yield a fine yellow tranſparent colour, idling that of the 
beſt topaſes. 

This phenomenon might probably happen with every one 


of the gypſcous kind. But it is to be obſerved, that if too 


much of ſuch gypſum is uſed in proportion to the borax, the 
glaſs becomes opaque, juſt as it happens with the pure lime- 


- * 


ſtone, See the following Treatiſe on the pocket Laboratory. E. 
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| The gypſepys A found. 8 In 
we and fria terra gyplea pus veru- 
2. Gypſcous earth, properly 1 called, 


CIs © is rand in Sony. 
5 "A 8. E C T. 15, 
* 2. ladurated, terra Spe 8 


A. Solid, or of no viſible particles, folida far- 
ticults hu. Alabaſtery yu 


* „ 


trum. 
This Ronge is very eaſy to ſaw and cut, and 
takes a dull poliſh. It is not always found ſa- 
tiated with the acid of vitriol. 
a. White, alabaſter. 
1. Clear and tranſparent, from Perſia. | 
"5 I [ from PV and Trapatio in Si- 
cily. 3 
| 5. Yellow. 
1. Tranſparent, from this eaſtern countries. 


— od SECT. 
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Wo Io Spain we find this, and ſeveral other varieties of 
alabaſter, which, is very fine, The ancients have probably 


got their beautiful alabaſters from thence, Brun. 
Great 
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SE CT. 16. 


B. Gypſum of a ſcaly ſtructure. Gypſum 
particubis inicaceis. This is the common plaſter 
of Faris. 8 
1. White coarſe ſcales. N 
a. White, this is found in the copper mines 
of Ardal in Norway, where this ſtone is 
the country, or bed of the copper ores. 
2. With ſmall ſcales. EI 
a. Vellowiſh, from Montmartre near Paris. 
b. Greyifh, from Speremberg in the Mark in 
Germany. 


EO T. 17. 


C. Fibrous gypſum, or plaſter- ſtone, gyp/um 
fibroſum, alabaſirites. N 
1. With the fibres coarſe. 
4. White, from Livonia. 
2. With fine fibres. 
a. White, is found in thin ſtrata between the 
alum ſlates at Andrarum in the province of 
Skone. ; | | 


S  — 1 
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Great variety of fine alabaſters are found in Italy: at Vol-- 
terra alone no leſs than twenty-four quarries of them, each of 
a diflerent colour, are now worked out. The Romans how - 
ever brought from Greece the greateſt part of thoſe alabaſters 


they made uſe of. Fabr. ; 
70 D 2 SECT; 
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er . 
D. Spar like gypſum, ſelenites. This by ſome 


is alſo called glacies marie, and is confounded 
with the clear and tranſparent mica, 
1. Pure ſelenites. | 
Tranfparent, ſpatum gypſum diaphanum. 
a. Colourleſs, from Swiſſerland. 
5. Yellowiſh, from Mont-martre near Paris. 


N. B. The marmor metallicum, which the au- 
thor has inſerted in this ſection, belongs to ſect. 40. 
This and fome other minerals of this kind de- 
feribed by the noble author of this mineralogy, con- 
lain the ponderous earth, which properly conſti- 
| Futes the ſecond Order of earths, as has been 
hinted in the note m to ſect. 3. and for this reaſon 
will be put ſeparately in ſect. 40. See Berg. 
0 


SECT. 19. 
E. Cryſtalliſed gypſum, gyſum cryſtalliſa- 


fun. 

Gypſeous druſen, druſem gypſeæ. 

1. Druſen of cryſtals of pure ſparry gypſum. 
See § 18. n. I. ö 

A. Wedge- formed, cunejſormes, are compoſed 
of a pure ſpar-like gypſum, from St. An- 
dreaſberg. | | 

_: - : 1. Clear 
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1. Clear and colourleſs, from Switzerland. 
2. Whitiſh yellow, from Montmartre. 


B. Capillary, capillares. | 
a. Opaque, whitiſh yellow, from Stollberget 
in Kopparbergſlan in Sweden [7]. | 

N. B. The three ſpars here deſcribed by the au- 
thor, under the ſpecies of marmor metallicum 
druſicum: viz. he jagged, the white, and the 
reddiſh, are inſerted in the additional Order of 
earths ſet. 46. to which they properly belong. 


Ser 


F. Stalactitical gypſum. Stalactites gypſeus. 
Gips finter. This, perhaps, may be found of 
as many different figures as the calcareous ſta- 
lactites or finters, Ke § 12. c. 

I have only ſeen the following, viz. 

1. Of no viſible particles, particulis impalpa- 
— Gilibus, in French Grignard. 

A. Of an irregular figure. 

4. Yellow, from the: plaſter-pits at Mont- 

martre near Paris. 


b. White, from Italy. 


 {r] 5. Hexagonal, Priſmatic, in Normandy, 
c. Globular, confiſting of cuneated rays, proceeding 
from the centre. Brun. | 


D 3 | This 
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This is uſed in ſeveral works, as alabaſter, 
eſpecially when it is found in large pieces; and 
then it -coramonly varies in colour between 
white and yellow, as alfa in tranſparency and 

opacity. 

2. Of a ſpar-like texture, Textura oo. 
| w In form of a cone, 

ON and yellow, from T m__ in Si- 
cily. 

B. Gf an irregular figure. 

4. White, from Stollberg in Kopparbergſlan 


1n Sweden [5]. 


* 
— 


1 What has been before obſerved (ſect. 11, 12.) about 
accreted ſpars and ſinter, may alſo be applied to this ſpecies. 
The Author. 

Gypſeous foſſils abound in England. Plaſter ſtone, granu- 
| lated, and ſolid. Some are ſo very fine as to be alabaſter : 
chat is, take a ſmood ſurface and politure. There are plenty 
of this kind in Derbyſhire and Nottinghamſhire, where are 
large pits of it; and alſo in moſt of the cliffs of the Severn, 
eſpecially at the Old- -Paſlage | in Somerſetſhire. A very fine 
ſemipellucid ſolid alabaſter is found in Derbyſhire, Fibrous 
tales, very fine, are found in, the ſame pits of plaſter-ſtove 
abovementioned, and many other places. Selenites of many 
kinds abound in England in clays, inſomuch that it is need- 
leſs to enumerate the places. Very fine gypſeous Druſen are 
found in Sheppy- iſle; and the moſt beautiful I have ever ſeen, 
perfectly pellucid as criſtal and-large, has been dug from the 
alt. rocks at Nantwich in Cheſhire, The Selenites Rhomboi- 
dalis, a rare foſſil in other countries, is frequently found in 
England; but Shotover-hill in Oxfordſhire, - is famous for 
them. I do not know of many of the ſpar- like gypſea of Eng- 
liſh product; but the Ifle of Sheppy affords a kind (to my 
knowledge peculiar and particulac to that ſmall ſpot of 
ground, -and not found any where elſe in the world) fibrous, 
and always accreting in radiations like a ſtar on the Septaria, 


thence called Szella Septarii. D. C. 
SECT 
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G. Calcareous earth ſatiated with the acid of 
common ſalt. Terra calcarea atido ſalis com- 
— 2 Sal ammoniacum fixum naturale. 
Saltafka. | N 

This is found. 

1. In ſea water. 

2. In ſalt pits. | 

It is formed in great quantities at the bottom 
of the ſalt-pans of the ſalt works. 
It attracts the moiſture of the air [7]. 


— — — ——_—. 
* * 


[7] Perhaps ſome kinds of lime- ſtones may exiſt that con- 
tain more or leſs of the acid of common ſalt, though they are 
not yet diſcovered. It is almoſt incredible what quantity of 
ſuch diſſolved calcareous earth is contained in ſea-water; and 
from which the teſtaceous animals get the materials for their 
ſhells or coverings. | 

Perhaps nature has a particular and ſecret method of pro- 
ducing a mineral alcali out of the calcareous earth, and has 
thus laid this earth, as well as the acid of common falt, to- 
gether in- the water, in order to combine them by degrees, 
and produce the common ſalt. The Author, 


D 4 3 SECT, 
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8 ECT. 22. (97 of the Author.) | 


* 


* Calcareous earth combined or ſaturated 
% with ſparry acid, known by the name of 
$6 Jparry Fluor, and blue john [4]: Lat. Fluor 
« fſpatoſus. Fluor mineralis. Terra calcarea 
« acido ſpatoſo ſaturata. Muria chryſolampis 
«© Linnæi (vel potius B. d boot). Swed. Fluſ- 
e ſer, fluſs-arter. French, Fluors. Spaths vi- 
* treux. Spaths fuſibles. Germ. Fluſſe, fluſs- 
« ſpath. Fluſs arten [ww]. 12 

Theſe are commonly called fluxing [x], vi- 
treſcent, or glaſs-ſpars; becauſe moſt part of 

them 


[u] Theſe bodies were ranged by the author is his fixth 
order of minerals : but later diſcoveries (ſee Berg. Sciagr. 
$ 96.) have demonſtrated that their baſis is the calcareous 
earth, combined with the ſparry or fluor acid, whoſe exiſtence 
has been ably vindicated by its diſcoverer the famous Mr. 
Scheel of Sweden, againſt the objections of Mr. Monet, and 
others under the name of Boulanger, See the tranſlation of 
this vindication in Journal de Phyſique for April 1783, p. 265. 
The Ed tor. 

Io] Calx fuorata (calcareous earth and fluor acid), when 
pure, is wholly ſoluble in nitrous and muriatic acids. Ex- 
poſed to heat, below ignition, it emits a phoſphoreſcent light. 
Fluor acid, dropped into lime-water, precipitates a powder 
which has all the properties of the calx fluorata. It is fome- 
times, but not always, contaminated by a ſmall proportion of 
filiceous earth and muriatic acid. Berg. Sc. Q 98. 

Acids, in a ſtate of ebulition, particularly aqua reg ia, diſ- 
ſolve them in ſome degree: and an alcaly (even cold, though 
not fo compleatly) precipitates theſe ſolutions. Fabr. 1 

have 
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them have a ſparry form and appearance: they 


are, however, often met in an indeterminate 


figure [x]. 1 
They are only known in an indurated tate, 
and diſtinguiſh themſelves from the other earths, 
by the followin characters [ y]. | 
I. They are | Hae; harder than common cal- 
careous ſpars and conſequently do not ſtrike 
fire with ſteel. 
2. They do not ferment with acids neither 
before nor after calcination. 
They do not melt by themſelves ; but 
_ and ſplit to pieces when expoſed t. to 
a ſtrong fire []. But 
4. In mixtures with all other earths they are 
very fuſible, and eſpecially with calcareous 


* 


have diſſolved them often with boiling vitriolic acid, to get 
the ſparry acid under an aerial form, within a veſſel of quick- 
ſilver, where the admiſſion of common water reduces this kind 
of air into earth, as Dr. Prieſtley diſcovered fome few years 
ago. The Edit. 


[x] I have Fe the name of Auors in Engliſh, to this 


order. D. C. 


They are called fuors from their comparatively ready fuſi- 
bility, Which makes them be uſed. particularly in England, 
as flux tor lead · ores, whoſe veins they generally accompany. 
Fabr. 

[y] Their ſpecific gravity is, 3, 144, and even 3,175. Wall. 

[z] There may, perhaps, be ſome fluors, that are pretty 
refractory in the fire, ſo as not to be melted: however, all 
thole which I have tried, have melted pretty eaſily by the 
blow-pipe ; but I have always taken great care in theſe expe- 
riments, that they might not fly away, before they were heat- 
ed through, Eng. 

| earth 
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earth with which they melt into a corrod- 
ing glaſs that diſſolves the ſtrongeſt cru- 
cibles, unleſs ſome quartz or apyrous clay 
be added thereto [a]. 

5. When heated ſlowly, and by degrees they 
give a phoſphorefcent light : but as ſoon 
as they are made red-hot, they loofe this 

quality. The coloured ones, eſpecially 
the green, give the ſtrongeſt light, but 
none of them any longer than whilſt they 
are well warm. : 
6. They melt and diffolve very eaſily by the 
addition of borax ; and, next to that, by 
the microcoſmic falt, without ebullition. 


s E C T. 23. (98 of the Author). 


A. Indurated fluor, fuor uralte induratus. 

1. Solid, of an indeterminate figure, fluor 
particultzs impalpabilibus, fgurd indetermi- 
natd. 

Is of a dull texture, ſemi-tranſparent, and 

full of cracks in the rock. 16 77610 

4. White, found in Batgruſvan, at Xxſio in 
Nya Kopparberget in Weſtmanland. 


—— = „ 


[a] See note u to 8 4. 


SECL, 


Seft. 24. CALCAREOUS EARTHS. 43 


10 E C T. 24. (99 of the Author). 


2. Sparry fluor, fuor-ſpatoſus. 


It has nearly the figure of ſpar, though, on 
cloſe obſervation, it is found not to be fo regu- 
lar, nothing but the gloſſy ſurfaces of this ſtone 
giving it the reſemblance of ſpar. 

a. White, found in Foes at Norberg, in 

the province of Weſtmanlanßd. 

5. Blue, from Norrgrufve, at Weſterſilfver- : 
berget in Weſtmauland. 

c. Violet, from Diupgrufvan, at the laſt men- 
tioned place, and alſo from Stripas and Fo- 
gerlid; and Giflof in the province of Skone. 

d. Deep green, from Stollberget in Stora Kop- 
parbergſlan. | 

e. Pale green, from Kuppgrufven, at Garpen- 
berg in the province of Dalarne. 

J. Yellow, from Giflof in Skone. 


SECT. 25. (100 of the Author), 
3 Cryſtalliſed fluor, for cryſtellifatus, 


. Of an irregular figure, 


4. Whlite. 
5. Blue, both from Norberget and Norberg 


in Weſtmanland. 
c. Red, from Heſlekulla iron-mine, in the 
province of Nerike. 
2. Of 


3 


44 | CALCAREOUS KAR TRS. Sect. 26. 


2. Of a cubical figure. 

4. Yellow, and 

5. Violet, from Giſſos in Skone, Blyhall in in 
the pariſh. of Barkaro in the province of 
| Weſlmanland. 

3. Of a Polygonal ſpherical FC 


a. White, from Bockbackeveggen in Falun 
+  copper-mane in Dalarne. 
5. Blue, from, 5 at Norberg in 
Weſtmanland. Xt 
4. Of an octoëdral figure. 


4. Clear, colourleſs. This I have ſeen in 
the collection of the mine-maſter Mr, Von 
Swab [a]. 


SECT. 26. (101 of the Author). 


* 


8 on Fluors, | 


That which cauſes the hoſphoreſcent light 
($ 22. No 5.) vaniſhes in the fire, it being im- 
1 to collect it, by any method we are yet 


* » 


| [a] © In Hungary and Tranfilvania are no fluors; there 
are ſome in Saxony, yet not in ſufficient quantity to be uſed in 
melting of ores. Upon the Hartz, and eſpecially near Stoll- 
berg, there are ſome veins of it, of the width of ſeveral fa- 
thoms. From this place they ſell it to the copper works of 
Mansfield and parts adjacent, where they ule it as a flux to 
their reiractory ſlate,” Br an, 


acquainted 


an Jo . a0 tos ia. an. 1 
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acquainted with. It cannot therefore be aſſert- 
ed, whether it is one of the conſtituent parts 
neceſſary to the compoſition of theſe ſtones, or 
if, in regard to its ſmall quantity, it even de- 
ſerves any attention. I take it to be a ſubtle 
phlogiſton, which being modified in various 
manners, gives riſe to ſuch various colours. 
At mineral works this kind of ſtone is very 
uſeful in promoting the fuſion of the ores, and 
is therefore as much valued by the ſmelters as 
the borax is by the eſſayers: it has alſo from 
this quality got the name of fluor, or flux [5]. 


— 


— — * ” — 


1 That theſe ſparry fluors are but a combination of cal- 
boy earth with the Hor acid, is evidently demonſtrated, 


both by the chemical analyſis of theſe ſubſtances, and by their 
ſynthetical production. In the firſt caſe, the ſparry acid is 
expelled from theſe ſpars by any of the three mineral acids ; 
but more eaſily by the vitriolic acid. This acid (the ſparry) 
for the moſt part is developed in the form of an elaſtic vapour, 
which, according to Meſſrs. Scheele and Bergman, forms a 
ſiliceous earth as ſoon as it comes in contact with water, or 
even with vapour of water, And if the ſame ſparry acid is 
joined to calcareous earth, true ſparry fluors are produced; 
which ſynthetically demonſtrates their real component prin» 
L ciples. Fabr. 

. But Mr. Meyer, of Stetin, has ſhewn that the opinion of 
t Meſſrs. Scheele and Bergman (viz. that the fuor acid pro- 
duced /zliceous earth when in contact with water) is erroneous z 
and Mr, Bergman has acknowledged the miſtake with a de- 
gree of readineſs and candoyr that reflects the greateſt honour 
on his character, in a letter I received from this great philo- 
ſopher, dated December 24, 1782. The cayſe of this miſtake 


Y proceeds from the property which the fluor acid poſſeſſes of 
4 yolatizing the /ilicrous earth, contained either in the glaſs re- 
of tort, or in the ſparry fluor when it is expelled by the vitriolic 
"I and in that operation aboye-mentioned by Mr, Fabroni, Edit, 


— 


> D 7 | | The 
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The reſemblance between the.coloured fluors, 
and the compoſitions made of glaſs, has per- 
haps contributed not only to the fluors being 
reckoned of the ſame value as the coloured- 
quartz cryſtals, by ſuch collectors as only mind 
colour and figure; but to their alſo obtaining a 
rank. among the precious ſtones in the apothe- 
caries and druggiſts ſhops [c]. They however 
may be permitted to enjoy that honour, ſince 
our modern phyſicians do not make more uſe 
of them than of the others. 


SECT. 27. (210 of the Author). 


Calcareous earth ſaturated with a particular 
acid, perhaps of the metallic kind, (viz. the 
Tungſtenic acid). Calx acide peculiari, forte 
melallico ſatiata [d]. The Tungſtein of the 


le] This combination of calcarrous earth with the jparry 
acid is alinoſt always tranſparent: it often cryſtaliſes in regu- 
lar cubes, ſometimes ſingle from one line to two inches in dia- 
meter, and ſometimes of an indeterminate figure, They are 
ſometimes of a blue colour, others are purple like amethiſtes ; 
ſome are of a brown colour, and ſome are opaque, Fabr. 

[4] The author ſays that this ſubſtance is a calx of iron, 
united with another unknown earth, Ferrum calciforme terrd 
quddam incognitd intinè mixtum, But both Scheele and Berg- 
man, after the exact analyſis made by each of them ſeparately 
of this ore, decifively affirm, that its baſis is merely a calca- 
reous earth ; and that it is combined in this ore with the Tung- 
flenic acid, which was unknown in the time of the author; 
but it will be deſcribed hereafter in Sect. 163. It js evident, 
therefore, that this ore ought never to be called Lapis ponde- 
roſus, which conveys the wrong idea of belonging to the pon- 
derous earths of the fecond order, Sect. 48. See Bergm. 
Sciagr. & 97. and De Tub? Ferrum. S 17. but more particularly 
in their own accounts, inſerted in Jun. de Phy/iq. for He- 
þ wary 1783, p. 124 aud 129, | 


Swedes 


* _ 1 
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Swedzs ſe]. This is alſo, though improperly, 
called white Tingrains [ f]. js 
This reſembles the garnet - ſtone (of Sect. 1 15), 

and the tin- grains; is nearly as heavy as pure 
tin; very refractory in the fire, and exceſſively 
difficult to reduce to metal. Iron has, how- 
ever, been melted out of it to more than thirty 
per cent. [g]. It is very difficultly diſſolved 
by borax aud alcaline ſalts, but melts very eaſily 
with the microcoſmic ſalt, giving a black ſlag: 
and for this reaſon, the laſt- mentioned ſalt muſt 
be employed in the eſſays of this ſtone. It is 
found, 

1. Solid and fine-grained. 

a. Reddiſh or fleſh- coloured. 


_ —— CAA CC 


”_—_—— — — 


ſe] The ſpecific gravity of this ſubſtance is 3,600. Berg. 
in Journ, de Phyſ. Feb. 1783, where may be ſeen the analyſis 
of this ſubſtance, both by the ſame profeſſor, and by Mr. 
Scheele. 

This ſubſtance is not very ſoluble in acids, and is eaſily 
known by reducing it into powder, and digeſting it over the 
fire with muriatic acid; becauſe it will ſoon take a fine yel- 
low colour, Beſides calcareous earth, it contains alſo ſome 

rtion of ſilicious earth. 97 he E lit. N 

[/] This mineral, called ain graupen by the Germans, 
commonly named white tin ore, or white cryſtali of t n, is 
rery often nothing elſe but a true tung /tein, trom whence it 
appears the abſolute neceſſity of a chemical analyſis to diſtin- 
guiſh one ore from another. The Edt. 

(e] In all probability theſe were true cryſtals of 'garnets, 
though ſimilar to the tung /{e.n: as Mr, Scheele above quoted 
could hardly find two grains of Pruſſian blue in a conſiderable 
tolution of this laſt ſubſtance. The Edit. 


, D8 5. Yellow, 
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b. Yellow, from Baſtnaſgrufva at Riddarſhyt- 
tan in the province of Weſtmanland, 
2. Spathoſe, and with an unctuous ſurface. 
. White, from Marienberg and Altenberg, 
in Saxony. 1 
6, Pearl- coloured, from Biſpberg Klack, in 
the province of Dalarne [.] 


SECT, 28. (22) 


D. Calcareous earth united with the inflam- 
mable ſubſtance [i]. Terra calcarea phlogifto 


mixia, ſeu impregnata. 
Theſe 


— 
„ * "— „ A. 


DL] This kind of ſtone is very ſeldom met with, but in fuch 
places where black lead is common jn the neighbourhood ; and 
the hiſtory of the black lead, inſerted in the Memoirs of the 
| Swediſh Academy of Sciences, has induced me io believe, that 
this may contain fome tin, which merits further examination. 
Mr. Cronſtedt has in the ſaid Memoirs communicated his ex- 
periments upon this kind of ſtone from Riddarſhyttan, and 
Biſpberget in Weſtmanland ; as has alſo Mr. Rinman, on a 
great number of other martial earths. See the ſaid Memoirs 
for the years 1761 and 1754. The Author. 5 

Authough the Tungſtein be generally found in or near the 
mines of Mehl due, and black lead; the metallic acid which 


unites with its calcareous baſis is far different from the Mo- 


lybdenic acid, notwithſtanding that ſome of their properties 
are fimilar in them both: as will be ſeen in Sect. 162 and 163, 


The Editor. ND | 
[i] Calx gerata (mild calcarequs earth), with more or leſs 


troleum. It efferveſces, and diſſolves with acids; with the 


vitriolic acid it frequently turns brown, Is fœtid when heat- 
ed or rubbed. The oil is not in ſufficient quantity to be col- 
| — | leted, 


* 
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| Theſe have a very offenſive ſmell, at leaſt ' 
when they are rubbed and receive their colour 
from the phlogiſton, being dark or black in _ * 
portion” as it predominates. 


SECT. 29. (23) 


I, Calcareous earth mixed with W 

alone. Terra calcarea phlogiſto fimplici mixta. 
Lapis fuillus. Foetid ſtone and ſpar, or 

ſwine ſtone and ſpar. Perhaps the ſmell 
of this ſtone may not be ſo "difagreeatle 
to every one: it goes ſoon off in the fire. 

Its varieties in * to texture are as fol- 
lows : 

A. Solid, or of no viſible or diſtin parti- 
cles. Solidus particulis impalpabilibus. 

a. Black, the marble dug in Flanders, and 
in the province of Jemtland in Sweden. 

B. Grained. Particulis granulatis. 

4. Blackiſh brown, from Wretſtrop at Skoers 
in the province of Nerike. 

C. Scaly, Particulis micaceis. 

1. With coarſe ſcales. 
a. Black, at Nas in Jemtland. 


— ITY 


” — 


lected, by diſtillation, in drops; it only fouls the infide of the 
veſſels, unleſs a very great quantity be operated upon. In an 
open fire the colour preſently vaniſhes, from the petroleum 
drying up. It generally contains'a portion of martial clay. . 
Berg. Sc. $ 98. 


Vor. I. „ 2. With 
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2. With fine glittering on ſparkling ſcales. 

4. Brown from Kinnekulle in the province 
of Weſtergottland and Rettwick in the 
province of Dalarne. 

D. Sparry. 

a. Black. 

6. Light brown. | 

c. Whitiſh yellow, found in the flate rocks, 

in the province of Nas es IRE 

E. Cryftallifed. 

1. In a globular form, tug up at Kraſnaſclo 
in Ingermanland [&. 

N. B. The mineral deſcnibed in the 24h ſec- 
tion of the Autbor as belonging to the calcareous 
earths, being now acknowledged, as belonging 10 
the ponderous earth [I], will be inſerted in that 
order of reh 


SECT. 30. (259 


E. Calcareous earth blended with an argil- 
laceous earth. Marle. Lat. Terra calcarea ar- 
gilla intime mixta. Marga. Swed, Mergelarter. 
Fr, Marne. Germ. Mergel. 


5 
ä 
— — 
* 


r 


T4] Many of the limeſtones of England are of this ſe&ion, 
being extremely fœtid when violently ſtruck. In regard te 
the fœtid ſpars, I have had them from the lead mines of Flint - 
ſuire in Wales. D. C. 5 | 

[/] Berg. Sciagr. $ 90. 

- 1. When 
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When crude, it makes an efferveſcence 
wh acids [m], but 

2. Not after having been burnt, by wich 
operation it is obſerved to harden in pro- 
portion as the clay exceeds the calcareous 
ſubſtance. 

3- It eaſily melts by itſelf into a olaſs, and 

even when it is mixed with the molt re- 
fractory clay. 
It is of great uſe in promoting the growth 
of v egetables, ſince the clay tempers the 
40 ng quality of the calcareous earth. 

6. When burnt in a calcining heat, it rea- 
dily attracts water: and expoſed to the 
air, in time it falls into a powder. The 
varieties of this kind, worthy to be taken 
notice depend on the different quantities 
of each of their component parts, and on 
the quality of the clay. 

I ſhall for inſtance ſpecify the following 


examples. 


— — 


—_ 


In] If marle be put into fuſed nitre, it does not make any 
detonation, but it is decompoſed by the fame. - 

Every argillaceous earth, mixed with one quarter of its 
weight of calcareous earth, is called marle. Tabr. 


E 2 SECT. 
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SE CT. 31. (26.) \ 
. Looſe and compadt. Marga friabilis. 


This diffuſes in water like common clay. 

a. Reddiſh brown, dug up in the ifland of 
Gottland in Sweden. 

5. Pale red, dug up at Upſal in Sweden. 
This when burnt is of a yellowiſh colour, 
and uſed for -making the earthen-ware in 
the potteries at t Rorſtrand near Stockholm. 


SECT. 32. (27.) 


2. Semi · indurated. Marga indurata aëre fa- 

tiſcens. 

It is nearly as hard as a ſtone when firſt dug 
up, but moulders in the open air. It is moſtly 
ſlaty, and it is not uncommon in the ſlate rocks 
of Sweden, where it lies between the thick beds 
of ſlaty limeſtone. It is alſo found by itſelf 
forming very thick ſtrata. It does not diſſolve 
in- water, till, by a conſiderable length of time, 
it has mouldered to a powder. 

a, Grey. 

b. Red. 

Theſe are found at Styggforſen in the pariſh 
of Rettwick 1 in the province of Dalarne. 


SECT. 
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SECT. 33. (8.) 


. Indurated or ſtone marle, Marga indurata. 
A. In looſe pieces, Marga indurata amorpha ; 
by the Germans called Duckftein or Topb- 

ein. | 

a. White, from Woxna in Carelen, and in 
the river at Nykioping in the province of 
Sodermanland. | | 3 
5. Grey, found in the provinces of Anger- 
manland and Skone. It is formed from a 
ſediment which the water carries along 

with it. 
B. In continued ſtrata, Marga indurata ſira- 
tis continuis. Hard ſlaty marle. | 


SECT, 34. (Additional.) 
Obſervations on Marle and arable Soil. 


It is probable that the good effects of marle 
in agriculture proceed from its èontaining an 
earth ſoluble in water, and that it ſerves to 
haſten or facilitate the decompoſition of yegeta- 
ble or animal ſubſtances that may be mixed 
therewith, rendering their oily parts mucilagi- 
nous, and ſoluble in water, and thereby capable 
of penetrating into the pores of the roots of 
plants: it may alſo hinder*the propagation of 

: E 3 | inſects. 
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inſets. Beſides I believe it contributes much 
to vegetation by furniſhing aerial acid or fixed 
air which it may afterwards reaſſume from the 
atmoſphere. Fabr. | 

The efficacy of marle, as a manure ih agri- 
culture, has been explained at large in a book 
publiſhed a few years ago at Paris, with the title 
Reflections fur Þ Agriculture in 12mo. to which 
the autbor (Mr. J. Fabroni) out of modeſty. did 
not prefix his name. The Eadit. 

_ Engliſh farmers diſtinguith fix forts of marle. 

1. The Coro-ſbut marle, which is brown 
maxed with fragments of chalk and blue veins. 
2. Stone flate, or flag-marle, it reſembles blue 
- flate and crumbles eaſily when expoſed to the 
al 

3. Pont marle, or delving marle, it is brown 
and rough to the touch. 

4. Clay-marle, which contains much clay. 
5. Steel-marle, it is of an aſh grey colour, and 
breaks in cubes. 

6. Paper-marle, its colour is black, its con- 
ſiſtence like that of bits of paper. Fabr. 

It is however highly probable, that the good 
effects of maile in agriculture, depend from the 
circumſtances of the ſoil, by ſupplying it with 
that part of c/ay and. chalk, which is wanting to 
make up the beſt proportion of its component 
parts, That this is the caſe in many inſtances, 
is evident by the judicious experiments of pro- 
feſſor Bergman, which ſhow, that, in Sweden, 
the beſt arable land of a flat ground, where 
about 15 inches of rain fall yearly, contains 4 

| * parts 
6 8 


Ein 
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parts. of clay, 3 of filiceous earth or ſand, 2 
of chalk, ind 1 of magneſian or ſoapy earth, 

viz. that which conſtitutes the baſis of Epſom 
ſalt. Theſe proportions muſt vary. accord- 
ing to the local circumſtances of the ground 
and climate of each country, But after the 
diſcovery of ſuch a leading principle, no ra- 
tional farmer can be excuſable hereafter, if he 
does not take the neceſſary ſteps to aſcertain the 
molt advantageous proportion of theſe compo» 
nent parts, that are ſuitable to his ſoil, and does 
not improve it accordingly, by employing ſuch 
manures as tend to tupply their deficiency, 

The above learned Profeſlor practiced this me- 
thod in his own country to the utmoſt advantage: 
and there is not the leaſt doubt but the general 
ignorance of farmers in this reſpect has been the 
cauſe of continued blunders, and numberleſs 
wrong practices in huſbandry ſuch as throwing 
chalk or lime on grounds which wanted clay, or 
ſand, and the like. By ſuch blind proceedings 
many valuable means of rural improvement 
have been brought to common diſcredit, which 
if properly applied would be extremely profit- 
able in their reſpective circumſtances [a]. Eat, 


SECT, 


7 
ä 


D* The Society for the encouragement of arts, manufactures, 
&c. in London, has offered, at my requeſt, a premium in this 
vear (1783) for this purpoſe, which I hope will be attended 
with great advantage to the Britiſh agriculture: it runs thus, 
„To the perſon wha ſhall produce to the Society the moſt 
* ſatisfactory ſet of experiments to aſcertain the due propor - 
* tion of the ſeveral component parts of the beſt arable land 

E 4 | «in 
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SECT. 35. (29.) 


F. 8 earth united with a metallic 
cal; x, Terra calcarea metallis intimè mixta. 

Here, as well as in the others, ſuch a mix- 
ture or combination 1s to be underſtood, as 


——_— — 


— — * — — — — 


in one or more counties in Great Britain, by an accurate 
4 analyſis of it; and who having made a like analyſis of ſome 
% poor land, ſhall by comparing the component parts of each, 
„ and thereby aſcertaining the deficiency in the poor ſoil, 

„improve a quantity of it not leſs than two acres, by the ad- 
« dition of ſuch parts as the former experiments have diſco- 
« yered to be wanting therein, and therefore probably the 
e cauſe of its ſterility, the gold medal. 

* It is required that the manurings, plowings, and crops 
of the improved land be the ſame after the i improvement as 
before: and that a minute account of the produce in each 
« ſtate; of the weather, and of the various influencing cir- 
4 cumſtances together with the method made uſe of in ana- 
« lyſing the ſoils, be produced with proper certificates ; and 
« the chymical reſults of the analyſis, which are to remain 
the property of the Society, on or before the laſt Tueſday 
&« in November 1788. 

6 Tt is expected that a quantity not leſs than ſix pounds 
* of the rich, of the poor, and of the improved ſoils, he pro- 
„ duced with the certificates. | 

4 N, B. Among the methods or proceſſes made uſe of by 
© chymiſts and called dry, or moiſt, the latter appears only 
adapted to the aſcertaining the reſpective proportion of the 
component parts of arable earth. Dr. Shaw in his Chym:- 
© cal Ledtures; Dr. Home in his Principles of Agriculture; 
„Pr. George Fordyce in his Elements of Agriculture, and Sir 
« Torbern Bergman in his D iſſertation Sur 'les Terres Geo- 
« penigues, have treated of theſe ſubjects.“ See the Tranſ- 
actions of the Society for the Encouragement of Arts, &c. 
ſor 1783, in 8vo. p. 94. The Editor, 
cannot 


= 
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cannot be diſcovered by the eye alone, without 
the help of ſome other means. 

The ſubjects belonging to this diviſion loſe 
the property of raiſing an efferveſcence with 
acids, when they are rich in metal, or contain 
any vitriolic acid. However, there have been 
found ſome that contained twenty or thirty per 
cent, of metal, and yet have ſhewn their cal- 
careous nature by the nitrous acid, | 

There are no more than three metals hitherto 
known to be united in this manner with cal- 
careous earth, viz. 


SECT: 36. (30.) 


1. Calcareous earth united with iron, Terra 
calcarea marte intim? mixta, White ſpar 
like iron ore, Minera ferri alba. The 
Stahltein or W eiſes Eiſenerx of the Ger- 
mans, 

1. This ore, however, is not always white, 

but commonly gives a white powder when 
rubbed, 

2, It becomes black in the open air, as like- 
wiſe in a calcining heat. 

3- In this laſt circumſtance it loſes thirty or 

' forty per cent of its weight, which by diſ- 
dilation has been found owing to the wa- 
ter that evaporates ; and it is poſſible that 
ſome ſmall quantity of vitriolic acid may, 
at the ſame time, evaporate with the water. 


4. It 
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4. It is of all the iron ores the moſt eaſy to 
" and is very corroſive when melted. 


'This 1s found, 


SE C To 37- (31. 


A. Looſe, Minera ferri alba pulverulenta, 

which is the mouldered part of the indurated 
ſort. | 
a. Black. 

Is like ſoot. It is found at Weſterſilver- 
berg | in Kopparbergſlan in Sweden among 
the earth that covers the white iron ore. 

3. Dark brown. 
This ſomewhat reſembles umbre, and 
is found at Solſkienſberg in Norberg in 
the province of Weſtmanland. 


SECT. 38. (32) 


B. Indurated, Indurats.. 
1. Solid, of no diſtinct particles, Slida par- 
ticulis impalpabilibus. 
3. Red, Minera ſerri calcarea rubra. 
Looks like red ochre, or the red hæmatites, 
but diflolves in the acid of nitre with a great 
effolveſcence. It is found at Hellefors in the 
province of Weſtmanland, and at Graſberg in 
| Grangierde 1 in the province of Dalarne. 


SECT. 


Y 
I 


— C 
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SECT. 39. (33) 


2. Scaly, Particulis micaceis. 

a. White, from Natlau Siegen, and Weſter- 
ſilverberget in the province of Weſtman⸗ | 

land. 

b. Blackiſh grey, in Swalkalden, and the old 
mines at Helleforſſen in Weſtmanland LJ. 

3. Spar like, Spato/a. 

a. Light brown, from Naſſauſiegen and 
Smalkald, 

4. Druſen, Dru ſica. 

a. Blackiſh brown from Smalkalden. 


5. White. 


1. Porous. This is often called eiſenblute, 
or flos ferri. It is found at Weſterſilfver- 
berg. 


4 Cellular, from V eſterſilfver ber 8 7 


. 


DL] In England in the foreſt of Dran, where it is called 


ey ore, and at Bigrig Moor in Cumberland. 


[p] Theſe kinds, in regard to their texture, are ſo like 


thoſe calcareous ſtones we call Iimeſtones (& 9), and ſpars 
(F 10 and 11), that they may be eaſily confounded with one 
another, were not the other characters obſerved at the ſame 


time. The Author. 


SECT. 
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\ 
SECT. 40. (34.) 


2. Calcareous earth united with copper, Terra 
calcarea croco, ſeu calce veneris inirinſece 
mixta.. 

A. Looſe and friable, Pulverulenta ſive fria- 
bilis, Mountain blue, Cæruleum montanum, 
Germanice, Bergblau. | 

This diſſolves in aqua fortis with effer- 
veſcence. 


S ECT. 41. (35.) 


B. Indurated indurata. 
1. Pure calcareous earth mixed with calx of 

copper. Armenian ſtone, Lapis Arme- 
nus [q]. 


* — _ 


A. — 


[q] M. Marggraf and other chymiſts have proved that /apis 
_ lazul: contains no copper at all. It is ſometimes melted on 
account of the filver it contains, The particles of marcaſite 
in it indicate ſome martial or irony parts, and the blue co- 
Jour, together with its ſtanding the fire, depends upon the me- 
tallic parts. The Hungarian gang-works in the new mine of 
St. Antonio di Padua near Hoderitch, are ſometimes full of 
fine blue ſpecks, which indicate that there is a good deal of 
ſilver in it. The ſtone itſelf is certainly a compounded one; 
it is generally calcareous, and ſometinies particles of quartz 
are mixed in it. Brun, 

| | Such 
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Such according to the deſcription of authors 
ought the nature of the ſtone called Lapis Ar- 
menus to be, though the druggiſts ſubſtitute in 
its ſtead a pale blue Lapis Lazuli free from 
Marcaſite. ; 


\ 


SECT. 42. (360 


2. Gypſeous earth united with calx of cop- 
per, Terra gypſea venere mixta. Is of a 
green colour, and might perhaps be called 
Turquoiſe ore, or Malachites ; though I 
do not know if all forts of Turquoiſe ore 
are of this nature. | 

a. Semi-tranſparent, is found at Ardal in 
Norway [7]. 


SECT. 43. (37) 


3. Calcareous earth united with the calx of 
lead, Terra calcarea ceruſſa nativa intime 
mixta, | 


ä 


K 
— _ 


[7] By chemiſtry we know, that alcaline ſalts produce a 
blue colour with copper which is changed into green, as ſoon 


as any acid is added; and from thence the reaſon is obvious, 


why a green colour may be found among calcareous copper 

ores, viz. when the vitriolic acid is in the neighbourhood, of 

it, The Author, l 
| This 
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This is a lead ochre, or a ſpar- like lead 


ore, which in its formation has been mixed 


with a calcareous earth, and for that rea- 
ſon efferveſces with acids. 
A. Looſe and friable, Friabilis. | 
4. White from Kriſtierſberget in Nya Kop- 
parberget pariſh in Weſtmanland. 


0 SECT. 44. (38.) 

B. Indurated. = 

I. Scaly. | 

a. Vellowiſh from Kriſterſberget [+], 


SECT: 45. (a9) 
Obſervations on the calcareous Earths in general. 


'The calcareous earth 1s diſtributed over the 


whole world in proportion to its great utility, 


though it is ſometimes abſorbed and concealed 


__—_— 


D — 


[5] Both theſe varieties contain a conſiderable quantity of 
lead, viz. forty per cent. more or leſs, and the calcareous 
earth is as equally and intimately mixed with it, as in the 
white iron ore (& 36). Thus may theſe be diſtinguiſhed from 
other lead ochres and ſpar-like lead ores, which are much 


richer in lead, and never efferveſce with acids. Theſe laſt 


mentioned alſo ſeem to be produced by nature, nearly as the 
ſpar-like lead ores, and as the flores ſaturni are formed in 
calcining a regule of lead. Author, "Y 


* 
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in heterogeneous ſubſtances. If it could be 
proved that nature, to perform its works, does 
not require more than thoſe two active agents, 
the acid and the alcali, and that the calcare- 
ous earth might under certain circumſtances be 
changed into a mineral alcali as ſome have con- 
jectured; the neceſſity of the exiſtence of the 
calcareous earth would be ſufficiently obvious. 
But I paſs over all theſe hypotheſes; ſince. they 
will perhaps, remain for ever undecided. It is 
certainly of more conſequence to attend to the 
advantages which are to be derived from it in 
human ceconomy, fince it is more or leſs em- 
ployed in molt trades, However, I do not in- 
tend to enter into all thoſe particulars, but only 
to mention how the calcareous earth, when in 

its crude ſtate, is commonly made uſe of. 
When in the form of a looſe earth, it is uſed 
for white-waſhing. It is mixed to- advantage 
with clay in agriculture :. for, according to Dr. 
Kullbell's rules of vegetation, its alcaline qua- 
lity ſerves to unite fat ſubſtances with water: 
beſides that it is of a drying nature, and renders 
the clay leſs coherent, or, as the farmers ſay, 
© makes the plowing eaſier.“ Hence this looſe 
earth, in ſome. foreign countries, is called marle; 
for, when added to clay, it promotes vegetation 
like marle. The humus conchacea, or ſhelly 
ſea- ſand, is looked upon as pretty nearly of the 
{ame quality; but it is unfortunate that clay for 
the moſt part is ſcarce in thoſe places, where the 
calcareous earth is found in plenty, and that 
lometunes more is expected from this laſt thagy 
it 
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it poſſibly can perform. This looſe or friable 
_ calcareous earth may eaſily be made into lime, 
if it be previouſly flacked with water, and made 
up in moulds. 3 - 

The indurated calcareous earth, or lime in 
maſſes or lumps, are very uſeful in arable land, 
becauſe it moulders by degrees on the ſurface, | 
and attracting the water, retains it longer than 
moſt other kinds of ſtones. The arable lands 
in the province of Jemtland, at Rettwick in Da- 
larne, at Kinnekulle in Weſtergottland, and in 
other places, which confiſt merely of a calcare- 
ous earth, or a mouldered flate, would ſuffer a 
great deal from the ſun in dry ſeaſons, if they 
were not covered with lumps of limeſtone. 

The art of building cannot be purſued with- 
out the uſe of limeſtone; and in this buſineſs 

alone it is known, and made uſe of under dif- 
ferent names. 

The ſolid limeſtone commonly found in 
Sweden, is moſtly ſlaty, and when it is of ſuch 
indifferent colours as not to deſerve poliſhing, is 
called in Swediſh Telgſten, Alfvarſten, and Oe- 
landſten, in Engliſh ſimply limeſtones. The 
thickeſt ſtrata are always employed in large 
works, to which purpoſe they are very. well 
adapted; and the thinner are cut into ſquare 
labs to pave the floors, and for the ſtairs of 
| houſes, and other ceconomical uſes. But great 
care muſt be taken in the choice of theſe ſtones, 
ſince 1t may happen that the finer works, made 
of this kind of ſtone, will i length of time, 
erack and break into two or more plates, eſpe- 
_ 
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ciall ly if they are expoſed to the open air, be- 
cauſe this ſtone is for the moſt part ſet with” 
ſmall partition veins of indurated marle, which 
moulders in the air. And this is the reaſon why 
the uppermoſt ſtrata, in thoſe quarries, are al- 
ways rejected, and regarded as a different kind: 
of ſtone. It is, by the Swediſh workmen par- 
ticularly, called Gorſten, in Engliſh- Rubble- 
ſtone. 

When the limeſtone is of brighter colours, 
though ſometimes no more than only of a dark 
brown, it receives the pompous name of Marble: 
and for ſuch works as are to be poliſhed, the 
pieces are always choſen out of the thick and 
ſolid ſtrata, which lie ſo deep under- ground, 
that they have not been ſpoiled by weatherin 
or decaying. This ſtone is likewiſe the molt 
proper for that purpoſe, in preference to all 
other limeſtones, becauſe it is perfectly opaque, 
and reflects the light from the ſurface. Moſt 
of the Italian and antique marbles are of this 
kind, for inſtance: 

Marmo nero di Fiandra—The black marble 
of Flanders. 

Marmo giallo di Siena Plain yellow. 

Marmo giallo antico — Vellow, with ſome 
white veins. 

Marmo di fiume d Arno Vellow, with black 
dendrites. 

Marmo di Firenza, Paęſino — Yellow, with 
brown figures, reſembling ruins, 

Marmo nero e giallo ai Porto Venere —Black 
and yellow. } 


Vor. I. F | Marmo 
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 Marmo nero et bianco di Carrara Black and 


white. 
Marmo tartufato d 'Urbino—Pale yellow, with 
ſpots of a blackiſh grey colour. 


Marmo brocatello di Spagna—Ycllow, white 


and red. 
Marmo palambino antico—Pale yellow. 
Marmo  alberino di monte Gallicans — Olive 
colour with deeper coloured croſs lines, and 


dend rites, 
Marmo rofſo di San-Giuflo—Browniſh red. 


Marmo carnagione de P,. Hoia—Fleſh coloured 


and yellow. 
Marmo rofſo di Monſummans—Common red 


marble. 
 Marmo fior di Perfico di Saravezza—Crim- 


ſon, white and grey. 


Marmo pavonazzo — Reddiſh- brown lumps 


on a Whitiſh ground. | 
Marmo baraiglio—Bluiſh-grey. 


Marmo flatuario di carrara ---- Of a ſnowy 


white. 

With infinitely more varicties, whoſe num- 
ber is improperly augmented by thoſe who fon 
intereſt {ake collect ſpecimens, and hkewiſe by 
ſome. virtuoſos, who pay too much regard to 
colours and figures. From the above we find, 
that the Italian names are for the moſt part 
taken from the colours. When they have a 
marble, from an unknown place, they call it 
antico. Every one that has a number of bright 
colours, is called brocatells or broccatellato, he 


figures are chiefly regarded in the Pagſino di 
Fir enza, 


SS «4 
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Firenza, Alberino di monte Gallicano, &c. &c. 
When ſome of the originals are wanted to com- 
pleat the whole ſet of marbles, they are ſubſti - 
tuted either by others, that have the moſt re- 
ſemblance to them, or by white marbles ſtained 
or coloured; and this is the caſe with the 
marmo di ſangue di dragone. To this ſpecies of 
ſolid limeſtone alſo belongs the marble from 
Blankenburg which is red, black, and white; 
likewiſe that from the province of Jemtland in 
Sweden, which is black, and- white, or only 
black; and the French marbles, viz. Serfontarne, 
Antin, Seracolin, St. Baume, Servelat, &c. &c. 
which have ſeveral bright colours. The fineſt 
ſolid modern marbles are thoſe from Italy, 
Blankenburg, France and Flanders. There are 
alſo marbles dug in Saxony, and other parts of 
Germany, in Norway, and Sweden ; but either 
they are not of . ſuch agreeable or ſtriking co- 
lours, or elſe are of that ſpecies which is called 
the ſcaly glittering limeſtone, mentioned in 
Sect. 9. 

There are, however, ſeveral among the above- 
mentioned marbles which are partly mixed with 
the ſcaly limeſtones (Sect. 9.) though not in 
ſuch a quantity as to conſtitute the principal 
part of the ſtone, but only as a ſubſtance which 
has joined together lumps of the ſolid limeſtone, 
or elſe filled up its empty crevices or cracks. 
This kind, however, ought not to be rejected, 
but might be uſed as a marble, if only ſuch 


| [= were choſen that have the fineſt texture: 


ſe thoſe with coarſe ſcales, when poliſhed, 
F 2 , 2 
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are of an icy appearance, as the maſons term 
it, and do not ſhow their true colours, by 
reaſon of the ſemi-tranſparency of their parti- 
cles, and their different poſitions in regard to 
one another, as may be ſeen in the marble from 
the pariſh of Perno in Finland. 

Of the fine glittering limeſtone (5 9. n. 3.) 
are the following: 

Marmo bianco di Carrara, the white marble, 
the Saligno, the Parian, the white Italian marble, 
which, however, is never poliſhed when made 
uſe of but only finely ground down; the Bigio 
antico, Portu Santa, Carnagione di Verona, et di 
Siena, Tigrato antico, Rojfo antico, Giallo antico 
in oro, foritn, er Giallo abbruciato; every one of 
which is ſomewhat tranſparent at the edges. 

In the parith of Pargos, near Abo in Finland, 
is found a white marble, which, to judge from 
the ſamples I have ſeen, gives room to hope 
that it is as good as the Italian, when they have 
got beneath the firſt ſtratum. | 

But the other Swediſh white limeſtones, for 
inſtance. that from Lillkirke and other places, 
are; either of too coarſe a texture, or fo inter- 
mixed with ſemi-tranſ ſparent partieles as to give 
them, at a diſtance, à very diſagreeable appear- 
ance as if they were dirty. 

The antient ſtatuary marble is likewiſe very 
tranſparent ; but as this tranſparency is equally 
diffuſed. through all parts of the ſtone, it does 
no b but a it logk rather like ala- 
baſten. 

While we u are on the ſubj e of marbles, it is 


neccffary to obſerve, that as the Italians E | 
well- 
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well-founded right of giving names to the dif- 
ferent varieties of marbles, and of furniſnhing us 
with ſamples, both of ſuch as are found in their 
country, and of foreign ones Which in former 
ages have been employed there, and now are 
called antichi; it is in regard to thoſe collec- 
tions, or ffudi, that moſt ſtones which take a 
poliſh have been called marble, although the 
Italian maſon himſelf knows extremely well 
how to diſtinguiſh a marble, a jaſper, and a 
granite, from one another, giving the two laſt 
names only to marbles of ſuch colours as theſs 
ſpecies generally have, when he either cannot 
get any real ones of thoſe harder ſtones, or will 
not give himſelf the trouble to poliſh them. 
This confuſion in the names may, however, in 
regard to this ſyſtem, be tolerated, ſince theſe 
three different ſpecies of ſtones, viz. the lime- 
ſtones, the jaſpers, and the granites, are here 
ſeparately deſcribed : but fince they cannot all 
be worked in a like manner, nor do they equal- 
ly reſiſt the violence of time, they deſerve to be 
known by the architects in a clearer manner, 
and by ſeparate names. 10 f 
A yet leſs confuſion is that of the Saxum, 
which, though compounded of hmeſtone and 
ſerpentine, is called marble, not only when it 


contains a greater quantity of the limeſtone, as 


the marble from Kolmorden in the province of 


Oſtrogottland, but alſo when the ſerpentine 


predominates, as in the marble called pozzevera 
di Genova, and alto a kind of green marble from 


Spain, becauſe this kind of ſtone is as eaſy to 


F 3 cut 


70 CALCAREOUS BARTHS, Sect. 45. 


cut and work as a true marble, although the 
ſerpentine is ſomewhat ſofter, and eaſier to po- 
liſh. 5 
The calcareous ſpar ($ 10), and its cryſtalli- 
ſations (F 11), are more difficult to be burnt 
into lime, than other limeſtones. They are 
alſo of no great uſe in architecture, any further 
than that they may be employed in making 
grottos. Nature ſeems to have made the quan- 
tity of this kind proportionable to its uſe. But 
Gypſum or plaſter ſtone 1s of very great con- 
ſequence in building; and its ſtrata, which are 
very ſparingly Aiffributed in the earth, are 
worth — . for. If it be true, that the 
ſtrata of the earth are ſituated in a regular order 
throughout the whole globe, as ſome aſſert, and 
concerning which they have formed ſyſtems to 
themſelves, founded upon obſervations made 
only at ſome few places, we might expect to 
have a conſiderable quantity of this ſtone; but 
there are innumerable experiments yet wanted, 
before this can be demonſtrated. In the mean 
while, it may be aſked, aud with ſome reaſon, 
whether the gypſum ought to be ſearched for 
in any other place beſides thoſe ſtrata where 
there 1s a poſitive proof of their having been 
formed in the middle age, by means of water 
carrying their particles with it, and depoſiting 
them as a ſediment there, and where alſo the 
vitriolic acid has been preſent ? likewiſe, whe- 
ther theſe ſtrata ought before to have been ſet 
on fire, whereby the vitriolic acid already con- 
tained in them has been ſeparated from the in- 
| . flammable 
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flammable ſubſtance, by the action of fire, and 
afterwards fixed itſelf in the pure calcareous 
earth ? | 

The miners uſe crude limeſtone to make the 
hearths of their iron furnaces, and as fluxes in 
melting their ores. The ſolid and the ſcaly 
limeſtones are both employed to the former uſe; 
but the ſcaly ($ 9.) is the beſt, aud next to 
that the grained limeſtone (F 8.) 

Thoſe who intend to ſearch for limeſtone to 
make lime, and are atraid to miſtake the white 
iron ore (& 36.) for it, ought only to obſerve, 
that the latter always decays in the open-air 
into a black or blackiſh brown powder, and be- 
comes alſo of the tame colour in the fire. How- 
ever, when this iron ore contains only a ve 
ſmall quantity of iron, it may be uſed to make 
lime ; though it becomes of a grey colour, juſt 
as when clay is mixed with limeſtone, as in the 
alfwarſlen, in which there is always ſome mix- 
ture of clay. 

It ſeems as if the white iron ore might be 
uſed with advantage, and preferably to others, 
in making cement, whoſe conſtituent parts are 
always lime and iron ; but it is neither apt to 
concrete, when once mouldered ; nor, by expe- 
riments made for that purpoſe, has it diſcovered 
any quality of binding or uniting. We muſt 
therefore examine other ſubſtances, which may 
better anſwer the intention; and then it will 
be found, that iron, which is too much in its 
metallic ſtate, is eaſily affected by the vittiolic 
acid, for which reaſon the cement containing 

F 4 it 
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it muſt in length of time be diſſolved and ren- 
dered uſeleſs, and likewiſe on the contrary, that 
a perfectly calcined iron is not of ſo much ſer- 
vice as when it has ſome of its phlogiſton left. 
For inſtance, a cement prepared from the {lags 
of a ſnuth's forge, mixed with lime and coarſe 
ſand, has been found, in ſome reſpect to anſwer 
all the good effects expected, it depending only 
on time to ſhew, whether it poſſeſſes the requi- 
ſite durability. The terra puxzolana or terras 
is a ſandy marle mixed with iron and baked in 
a ſtrong fire, Its effects, however, in the ce- 
ment, may, perhaps, depend only on the iron 
which has been reduced into a particular ſub- 
ſtance by means of ſubterraneous fires, evident 
ſigns of which are obſervable in the places 
| here it is obtained. 
If the flate in Henneberg, or Kinnekulle in 
the province of Weſtergottland ſhould happen 
to get fire, the uppermoſt ſtratum, which now 
conſiſts of a mixture of iron and different kinds 
of rocks, called graberg in the account given of 
them, they might perhaps be changed partly 
into flag and partly into terra puzzolana, ' 
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SECT. 46. (Additional) 


_ THE foregoing Sections were already printed 
off, when the work of that excellent philoſo- 
pher and able chemiſt Mr. Kirwan, whom I en- 
joy the happineſs of calling my friend, made its 
appearance to the public, under the title of 
Elements of Mineralogy; I therefore take the 
advantage of extracting from it ſome new ob- 
ſervatious which could not enter into their re- 
ſpective places, to illuſtrate the ſubje& of cal- 
careous earths. X 

Among the ſimple earths the calcareous 
alone (though perhaps the ponderous may have 
the ſame property, when proper experiments 
come to be made ou it) can be looked upon, as 
the menſtruum of other earths; for according 
to the important diſcovery of Mr. D'Arcet, 
they are all rendered fuſible by a proper pro-' 
portion of this earth, though infuſible by them- 
ſelves. Calcareous earth requires for its fuſion 
half its weight of magnefian, and only one third 
of its own weight of argiu/aceous earths, accord- 
ing to Mr. Achard: and Mr. Gerhard having ex- 
PR ſiliceous carth to a violent heat in a cruci- 

le of chalk, found it vitrified in the edges, 
where it touched the chat. Even in the /1gaid 
way, this earth manifeſts the ſame effinities. 
Thus if pure earth of alum (the argillaceous } 


be added to lime water, the lime will be preci- 
pitated 
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pitated as Mr. Scheele afferts : and this precipi- 
tate 1s ſoluble in marine acid, which ſhews that 
it does not ariſe from any remainder of the vi- 
triolic acid, as ſelenite is not ſoluble in the ma- 
rine acid. | 


The affinity of calcareous earth to other 


earths, according to Mr. Kirwan, ſtands thus, 
1ſt, the calx of iron: 2dly, the argillaceous: 
3dly, the maguneſian : and qthly, the filiceous 
earth. 

When calcareous earth has ated as a men- 
ſtruum upon another earth, a compound ariſes, 
which acts more powerfully on other earths, 
Thus, though one hundred parts of lime can 

diſſolve or liquify very little of the fi/zceous earth, 
yet when it has taken up fifty of magneſia, they 
may diſſolve one hundred of the filiceous : and 
this laſt compound becomes ſtill more power- 
ful; for equal parts of lime, magnefia, and ſilex 
form a perfect glaſs: hence equal parts of each 
ſimple earth will vitrify in ſufficient heat, pro- 
vided the calcareous be one of them : nay equal 
parts of lime and argill, will melt 2 or 24 of 
ex: and other mixtures will be more or leſs 
fuſible, as they approach to this proportion. 

« Calcareous earth when pure has a hot 
burning taſte, acts powerfully on animal ſub- 
ſtances: and when in lumps heats by the addi- 
tion of a moderate quantity of water.” 

In the temperature of 60® (of Fahrenheit's 

thermometer) it requires about 680 times its 
weight of water to diffolve it. Its taſte is then 


pungent, and urinous, yet ſweetiſh.” _ 
| When 


1 


Py 
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„ When in veſſels, on which it cannot act, 
it is infuſible per e (ſingly), in a heat that 
would melt iron: yet it aſſumed a flight be- 
ginning of fuſion when expoſed, on a piece of 
charcoal, to the focus of the ſolar rays of the 
admirable burning lens lately made by Mr. 
Parker. But when mixed with other earths it 
eaſily melts: from whence it appears, why it 
melts when put on porcelain, or other earthen 


veſſels.” 

& It is hardly affected by fixed alkalis ; but 
it eaſily melts, without efferveſcence, if pure, 
by borax, microcoſpic ſalt, or calces of lead.“ 

\" Addition to note u & 5. The Calx Bathenfis 
already mentioned is a ſtone of a grey colour, 
moderately hard, or rather ſoft, found near 
Bath; compoſed of calcareous earth, partly pure, 
and partly combined with aerial acid: the firſt is 
evident by it being ſoluble in water, to which . 
it communicates the taſte of lime: and the ſe- 
cond,” by its efferveſcence with any other. acid 
ſtronger than the aerial one, as mentioned note 
gto & 4. Thele ſtones become harder when 
expoſed to the air ſome conſiderable time; be- 
cauſe they attract the ſufficient quantity of ae» 
rial acid to be ſaturated: and many other ſtones, 
which have the ſame property, ſeem to be in a 
ſimilar caſe [/]. | 


Mr. 


3 


— 


[e] This ſeems to be the chief circumſtance, to which the 
cement and mortar of the antients, owns its amazing hard- 
neſs, as obſerved in many of the Roman buildings fill re- 

maining 
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Mr. Monet found alſo this earth in a looſe, 
dry and powdry ſtate, in the mountains of 
Auvergne; which he ſuſpected to proceed from 
ſome volcanic operation. | 

Aadaition to & 10. Calcareous ſpars are of a 
lamellar texture, and moſtly break or ſplit into 
rhomboidal plates or laminæ: their cryſtallized 
forms are various, as rhomboidal, hexangular, 
triangular, polyangular, but the firſt is the more 
common. Ther ſpecific gravity 1s generally 
about 2700, when pure from metallic particles, 
They generally contain from 34 to 36 per cent. 
of aerial acid, 53 to 55 of mere earth, and the 
remainder of water. When pure they are co- 
lourleſs : but the mixture of metallic particles 
renders the green, or brown, reddiſh, yellowiſh, 
and even black colours that ſome have. 

Addition to note i & 12. The Stalagmites do 
not differ from the Stalactites, but in being 
formed at the bottom of caverns and vaults, 
whilſt the laſt are ſuſpended from the top of 
fimilar places, where water impregnated with 
calcareous particles is droping down: and of 
courſe the firſt get a mammillary form, whilſt 
the ſlalactites acquire a conic figure: the o9/ithes 
and piſolites belong to the ſame ſpecies. Moſt 
of theſe ſtones contain a ſlight mixture of argill 


— — 


maining to our days. From thence it appears, that lime ought 
to be employed ſoon after being burned, in making mortar: 
and that it is wrong to leave this laſt a long while expoſed 
to the air, as I have ſeen in many places, before it is employed 
n building. The Editor. 
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and calx of iron: from which they are of a 
grey, yellow, or blackiſh colour. 

The Tophi, Pori, or Duckſtein of the Germans 
differ from the preceding not only in ſhape, but 
principally in this, that they have been formed 


by a gradual depoſition of earths, chiefly of the 


calcareous kind, barely diffuſed through water, 
made within the water itſelf and not in the air. 
Hence they are of the ſame colour as the fore- 
going. Theſe are generally found on branches 
and roots of trees and ſtones of different kinds. 
Thoſe found on the roots of pines called e 
colla, examined by Mr. Margraaf, conſiſt of cal-- 
careous earth, mixed with ſome ſiliceous earth, 
and volatile alkaly, together with ſome vegeta- 
ble parts. 

Addition to & 6. Chalk, Craie de Champaigne,, 
blanc q Eſpagne of the French, the pureſt is 
white, and yet it contains about two per cent. 
of argill. There is a Sie chalk in the neigh - 
bourhood of Upſal which contains iron. Dry 


chalk contains more aerial acid, than any other 


of the calcareous kind; generally about forty” 
per cent. Its ſpecific gravity is from 2400 to 
2650. 

Auen 60 § 45. The Albareſe of the Ita - 
lians, and the &. 55 Bens ſtones, ſo called on ac- 
count of ſome red ſpots they have, are but lime 
ftones : all contain ſome ſmall portion of argill, 


quartz, and iron. Lime ſtones contain ſometimes 


a ſmall portion of magneſia and ſea - ſalt: and 


ſome: found in Scania, contain orpigment, ac 
cording to Mr. Scheffer. Lime ſtones have im 


I general 
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general a ſpecific gravity from 2650 to 2700. 
That of Portland ſtone is 2533: and that of Pur- 
beck flone 2680, this laſt affords more lime, ac- 


cording to Mr. Watſon's obſervation. The Bath 


lone has a more granular and open texture than 
the Portland ſtone : its ſpecific gravity is 2494. 
The calcareous flag-ſione, or Schiſtus near 
Woodſtock, is of a yellowiſh white colour, 
moderately hard: its ſpecific gravity is 2585, 
it contains a little iron. | 
The ſpecific gravity of marble is from 2700 
to 2800: that of Carrara is 2717. 

Black marble owes its colour to a ſlight mix- 
ture of iron. Mr. Bayen found ſome which 
contained five per cent. of iron: yet the lime 
made of it was white, but in time it acquired 
an ochry or reddiſh yellow colour. | 

Calcareous ſtones which grow black or brown, 
are ſuſpeted by Bergman, to contain manga- 
neſe, and in this caſe the lime thus afforded muſt 
form an excellent cement. According to Rin- 
man, white calcareous ſtones which grow black 
by calcination, contain about ten per cent. of 
Grey marbþ receives its colour from iron, 
which is about two per centum in it. | 

Blue and green marbles derive their colour 
from a mixture of ſhorl, according to Rinman. 

Addition to 8 13. The ſpecitic gravity of 
gypſum is generally 2320: ſometimes only 
1870. - 

22 to & 26. Blue fluors derive their 


colour moſtly from iron, but ſometimes from 


cobalt. 
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cobalt. If iron is precipitated from the ſparry 
acid by lime water, the precipitate is white 
with blue ſpecks. 

Green fluors owe alſo their colour to iron. 

The phoſphoreſcent property of fluors ſeems 
to ariſe not, from the acid fingly, otherwiſe all 
fluors would poſſeſs it; but from the acid, in- 
contact with metallic particles; viz. from the 
acid and phlogiſton. 

Addition to $ 27. The ſpecific gravity of the 
Tungſten is from 4990 to 5800. It is inſolu- 
ble in acids, except by peculiar management. 
When powdered and digeſted with nitrous, or 
marine acid, it aſſumes a yellow colour, as was 
obſerved by Mr. Woulfe. When heated it 
burſts, becomes ' reddiſh, and melts very diffi- 
cultly per ſe. It contains about half its weight 
of calcareous earth, and the remainder is a pe- 
culiar acid of an earthy appearance, and iron. 
The red or fleſh-coloured Tung ſten ſpoken of 
by the author in this $ 27, does not efferveſce 
with acids: ſcarcely gives any fire with the 
| ſteel: is of a coarſe texture, and 1s eaſily pulve- 
riſed. Its ſpecific gravity is from 4900 to 5800. 
It becomes magnetic after calcination : 1s eaſily 
melted with its own weight of fluor : and with 
great difficulty affords about thirty per cent, ,of 
iron. Hence it is never uſed as an iron ore. 

Addition to note h $ 27. However the acid 
of tungſten has ſo different properties from thoſe 
of the acid of Molybdene, that it muſt be con- 
ſidered as a particular acid ſui generis: as will 


be ſeen hereafter, on treating of Acids. 
SECT. 
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SECT. 47. (Additional,) 


Many compounds of calcareous earth with 
different mineral ſubſtances deſerve to be no- 
ticed in this place, which Mr. Kirwan men- 
tions in the valuable Treatiſe that has afforded 
the materials for the foregoing Section. 

T. A compound of calcareous and barotical 
earths: of this ſpecies are ſome yellowiſh 
ſtones found in Derbyſbire, conſiſting of 

lumps of /meſtone interſperſed with no- 
dules of bargſelenite of F 49. Many more 

may occur as compounds of gyyſum and 

baroſelentte, fluor and baroſelenite, &c. &c. 
2. Compounds of calcareous and magne ſian 

earths, ſuch as 
4. The white marble interſperſed with ſpots 
of fleatites or ſoap rock, either green or 
| Black, called by the Author lord marble 
in his & 261. This marble is of a ſcaly 
texture, | 

3. The pietra talchina of the Italians, which 

conſiſts of white ſpar, with veins of talc. 

c. The verde antico of the Italians, which is 
alight green marble, with deep green, black, 
white, tr purple ſpots. According to Mr. 
Bayen it contains ſixty-two parts of mild 
calcareous earth, thirty of green talk, one 


of magneſia, and one of femipblogt ifticated 
iron. 


3. Compounds 
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3. Compounds of calcareous and argillaceous 
earths. Such as | 
4. The green Campan marble from the Py- 
rences. It is ſlaty and ſomewhat magne- 
tic. According to Mr. Bayen it contains 
65 of mild calcareous earth, 32 of the ar- 
gillaceous, and 3 of ſemipblogiſticated iron. 


N. B. Mr. Kirwan obſerves, that this ſhiſtus 
muſt have at leaſt 10 parts of iron to be mag- 
netic : and that this iron 1s not much dephlo- 
giſticated, as indicated by the green or blue co- 
our, which when it proceeds from iron, always 
denotes that it is not much dephlogiſticated: 
whereas on the contrary, the red or yellow colour, 
denotes its being dephlogiſticated. 


5. The red Campan marble: this is not mag- 
netic: it contains 82 parts of mid cal 
careous earth, 11 of argillaceous ſhiſtus, and 

7 of depblogiſticated iron. | 

c. Yellow figured marble from Florence: ac- 
cording to Mr. Bayen, it contains 75 parts 
of mild calcareous earth, 13 or 14 of ſhiius, 
and 4 or 5 of dephlogiſticated gon, | 

d. Griotte marble trom Autun of Burgundy 
in France: it contains 67 parts of md 
calcareous earth, 26 of rediſh ſhiſius, 2 of 
iron, and 1 of magneſian earth. _ 

. The Amandola, which is a green marble, 
honey-comb like with white ſpots. It con- 
tains 76 parts of mild calcareous earth, 20 
of ſhiſtus, and 2 of ſemiphlogiſiicated iron, 
The cellular appearance proceeds from the 
ſhiſtus, | 

VoL. I. | G 4. Com- 
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4. Compounds of calcareous earth and mica, 
ſuch as 
a. The Cipolin from Autun m France : it is 
of a green colour, and conſiſts of 83 parts 
of chalk, 12 of green mica, and 1 of iron. 
b. The micaceous limeſtone, is of a glittering 
appearance, of various degrees of hardneſs, 
and efferveſces with acids. Such as the 
macigno of the Italians: their yellow pietra 
bigia, and their blue pretra columbina, or 
tur fand. | 
5. Compounds of calcarecus and filiceous 
earths, ſuch as | 
a. The calcareous quarts and pudding ſtone : 
this conſiſts of lumps of quartx and ſome- 
times of fe/t-ſpar, in a calcareous cement. 
b. The limeſtone with veins of quartz, ſuch as 
The Saxum Sahlbergenſe, and ſeveral mar- 
bles of Sweden and Siberia, which ſtrike 
fire with ſteel. 
6. Calcareous volcanic pudding ſtone, ſuch as 
a. The cierchina, which conſiſts of lumps of 
ſpar and lava, in a calcareous cement, men- 
tioned by Mr, Ferber. 
6. The marble mixed with veins of Sach or 
green lava mentioned by the ſame Author. 
7. Compounds of calcareous earth, mixed 
with two or more kinds of earth : ſuch as 
a. The cipolin from Rome, which is a green 
marble, with white zones: it ſtrikes though 
difficultly, fire with ſteel : 1t contains 67, 
8 parts of mild-chalk, .25 of quartz, 8 of 
ſhiſtus, and o, 2 of iron, beſides the iron 
contained in the argil/laceous ſhiſtus. 
b, The 
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5. The calcareous porphyry, which conſiſts of 
quartz, felt ſpar, and mica in ſeparate 


8 grains, united by a calcareous cement. 

8 c. The limeſtone interſperſed with /hoerl, and 
mica. 

- d. To theſe compounds belongs the pyrita- 

p ceous limeſtone, called by the f rench Pierre 

e de St. Ambroix. It 18 of an iron-grey co- 


lour, interſperſed with ſhining particles. 
Its texture is compact, and ſcarcely gives 


fire with ſteel. Its ſpecific gravity is 


5 2,7034. 


It is ſoluble in acids, and moſtly with effer- 
£ veſcence : calcines in a ſtrong fire : makes nitre 
2 ſlighty detonate: and if diſtilled, affords a ſmall 


portion of vitriolic acid, and ſome ſulphur ſub- 
as limes. 
* Its component parts are 75 of mild calcare- 
de ous earth, and 25 of pyrites, in which are con- 
tained 14 of argill, 7 of quarts and ſulphur, and 
S 4 Of iron. 


! 
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PONDEROUS EARTHS. 


SECT. 48. (Additional.) 


9 earth. Cauk, or calk. Lat. 
Terra ponderoſa. Sw. Tung: ſpat, ſpathig- 
gyps. Fr. Terra peſante, barote. Germ. Spa- 
thartiger gyps. 

This is a particular kind of earth, like chalk 
in appearance, but with ſome very different 
properties, lately diſcovered in Sweden (about 
1774), which by its reſults with other bodies 
has ſome ſimilarity to the known alkalis. It 
has not yet been found pure, but mixed with 
other ſubſtances: however, its great ſpecific 
weight eaſily diſtinguiſhes it from the others, 
it being the heavieſt of all earths. 


5 1. Its 
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r. Its ſpecific gravity when conſiderably pu- 
rified by art [u] is 3,773- 

2. This earth combines with aerial acid: 
and in this caſe efferveſces with ſtronger 
acids. | N 

3. With vitriolic acid it forms the pon- 
derous ſpar of Sect. 50, which is inſoluble in 
water. 4 

4. Its eryſtalliſation after being combined 
with the nitrous, or with the muriatic acids, is 
hardly ſoluble ; | | 

5. But with acetous acid, it becomes deli- 
queſcent [v]. | 

6. When pure; viz. without any mixture 
of acid or alkali, it does not vitrify in the 


fire. 


—_ 


[u] To have this earth as pure as poſſible, let the pon- 
derous ſpar (ſect. 51.) or the marmor metallicum (ſe&. 50.) 
be reduced into powder : and be burnt for one hour in a cru- 
cible, with equal parts of fixed alkali and charcoal: then re- 
duce it into powder again : add to it nitrous, or diluted muria- 
tic acid, till the efferveſcence is over, ſo that the acid may 
prevail : throw into it mild fixed alkali: and the ponderous 
earth will be precipitated. In a hundred parts by weight of 
this earth ſo purified, are contained twenty-eight parts of wa- 
ter, ſeven of aerial acid, and ſixty-five, of pouderous earth. It 
ſeems to contain ſome metallic acid, as yet unknown, fimilar 
to the acid of Molybdene, except that its combination with 
lime-water is very different from this laſt, Berg. Sc. $. 33 
and 88. | | 

[v] The cryſtaliſations of calcareous earth have the con- 
trary properties, being deligueſcent when formed from the 
combination with nitrous or with muriatic acids: and rt 


deliqueſcent, when formed by the acid of vinegar. Berg. 
G 3 7. If 
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7. If deprived of the aerial acid {fixed air) by 


calcination, is then ſoluble in goo times its 


weight of boiling water. This ſolution ex- 
poſed to air, forms a cremor, like that of lime- 
water 1h the ſame circumſtances, and like it 
changes alſo the vegetable colours. 

8. Whilſt combined with aerial acid, it is 
only ſoluble in about 1550 times its weight of 
water [ww] chiefly if the water has been im- 
pregnated alſo with the ſame aerial acid, 

9. It expels the cauſtic volatil alkali from 

ammoniacal ſalt. 
10. Mixed with brimſtone it produces a he- 
par ſulphuris, whoſe ſolution in water is but 
incompleatly decompoſed either by the nitrous 
or the muriatic acid, on account of the great 
attraction between this earth and the acid of 
ſulphur, which is ſo ſtrong that it 

11. Separates this acid (the vitriolic) from 
the vegetable alkali [x]. 


„ 
——— — 


[w] On the contrary, calcarcous earth, when pure, is 
more ſoluble in water, than when combined with acrial acid, 
Berg. | | . 

[x] Ponderous earth takes up the vitriolic acid, when com- 
bined with calcarcous earth; but this laſt earth takes the 
acid of ſugar from its combination with ponderous earth. See 


Aerveau's Mem, in Journ. de Phyſique for March 1783. 
The Ed. | wh 

Doctor Withering found that cauſtic alkali precipitates this 
earth from the nitrous and marine acids, which happens, it 
ſeems, from their taking up the excels of acid required to 


keep it in ſolution. Tye Editor from Kirwan, 


SECT. 
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SE CT. 49. (Additional.) 


Ponderous earth combined with aerial acid. 


Terra ponderoſa abrata. 


It reſembles alum, but is hard and ſtriated, 
as if compoſed of radiating fibres coming from 
a center. It is found in Alſton- moor in Eng- 
land [ y]. 


Its ſpecific gravity is 4,338. 
Dr. Withering found that this ſubſtance does 


not burn to lime, as it melts rather than parts 
with its aerial acid [Z]. 


—ĩ ̃äk ——— 
— 


74 Dr. William Withering of Birmingham ks the ana- 


lyſis of this ſubſtance which he communicated to the Royal 


Society of London : he was the firſt who diſcovered this earth 


by examining native ſpecimens found in England, It is highly. 


probable that many different combinations of this new kind 
of earth will be found mixed with other earths, when mine- 
ralogiſts pay a proper attention to examine mineral ſubjects 
by a chemical analyſis with greater accuracy, than they have 
hitherto done, as Bergman remarks in 8 91 of his Sciagra- 
phia. The Edit. 

[z] It contains 20,8 parts of aerial acid, 78.6 of ponderous 
earth and the remaining 6 conſiſt of the vitriolic baro-ſele- 
nite, without any water. The artificial barote Has very dif- 
ferent component parts, as mentioned in 8 48. WMitbering. 


84 SECT; 
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SECT. zo. (18.) 


Spar-like gypſum. Lat. Marmor metalli- 
cum. Lapis Bononienfis, Phoſphorus nativus. 
Sw, Tarninge-ſpath. Fr. Baro-ſelenite, Spat 
ſeleniteux, gypſe phoſphorique, Germ. Wurt- 
fel- ſpath. 

This ſtone, on aecount of its ſpecific gravity 

which comes near to that of tin or iron, is ſuſ- 
pected to contain ſomething metallic, but as far 
as is hitherto known, no one has yet been able 
to extract any metal from it except ſome traces 
of 1 Iron, which 1s no more than all other gypſa 
contain. 

A. Semitranſparent, ſpatum Bononienſe. The 

Bononian ſtone or phoſphorus [a]. 
| Its 


— — 


[a] Mr. Margraff has publiſhed ſome curious experiments 
in the Memoirs of the Academy at Berlin, about the quality 
theſe ſpars have to yield phoſphorus ; and has ſhewn, that 
every gypſeous earth is fit for it, provided metallic particles 
are not predominant in it: now, as the Bononian ſpar, which 
is ponderous, is of this ſpecies, and is the moſt fit to be 
brought to a phoſphorus, it is evident, that no metallic mix- 
ture is the cauſe of its weight, 

Mr. Scheffer, in the Memoirs of the Academy at Sedna 
for the year 1753, has communicated ſome experiments upon 
a flone of this kind from C hina, which preve that it perfectly 
agrees with the deſcriptions given in ſeveral books, of a ſtone 
called petunt/e by the Chineſe, and which, it is ſaid, is uſed 
in their China-manufactories, The phoſphorus of Baldwin 
i/lufrates Mr, Margratt's experiments, The phoſphoreſcent 

| | quality 


*&- 
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Its ſpecific gravity is 4, 500. | 

B. Opaque: a, white: 6. Reddiſh: are found 
in Wildeman at Hartz, and in other Ger- 
man mines [5]. 


SECT. 31. (19,) 


C. Ponderous Druſen ſpar. Lat. Marmor 
metallicum Druſicum [c]. 


1. Jagged or like cock's combs. Cr:/latum. 
Theſe 


quality of theſe ſtones is, however, different from that of the 
ſparry limeſtones and fluors, which is only produced by their 
being flowly heated, and ſeems to ariſe from a phlogiſton, 
which is deſtroyed in a glowing heat. The Author. 

It does not burn to plaſter of paris, as gypſum does: is in- 
fuſible per ſe: it is often mixed with calcareous earth: and 
ſometimes accompanies the ores of metals: it forms likewiſe 
the baſis of ſome petrifications. It contains 84 parts of pon- 
derous earth, 13 of the mot concentrated vitriolic acid, and 3 
of water; but the artificial baroſelenite contains 33 parts of 
vitriolic acid, and 67 of ponderous earth. 

Mr. Morveau decompoſes this ſubſtance by a very eaſy me- 
thod : viz. by calcining it with one ſixth part of its weight 
of charcoal, for one hour in a crucible, well luted, in a ſtrong 
red heat: and finally diffolving it in the acetous acid. The 
ſulphur is thus ſeparated, 

[5] The red ipar, or baro-ſelenite, and ſometimes the 
other varieties contain 1 or 2 parts of iron in one hundred, 
Kirwan, 

[c] Regnlarly Cryſtalliſed aluminiforme, ſolid, and ſemi- 
tranſparent, This ſpecics is found in the lead mines of Al- 
ſion-moor on the county of Cumberland in England, Mr, 
William Thomſon, of Chriit-church-gollege at Oxford, a 

young 


1 
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Theſe reſemble cock's combs, and are 
found in clefts and gllures accreted on 

the ſurfaces of balls of the ſame ſub- 
ſtance [ d]. | 


1 


young gentleman intimately acquainted with mineralogy, 
ſhewed me ſome fine ſpecimens of this mineral, and very 
properly remarked that it ſeems to affect the peculiarity of 
having its cryſtals laminated, as radiating from a center: but 
this radiation ſeldom amounts to a whole circle. The corners 
of theſe flat criſtals are truncated, like thoſe of alum, and 
are thicker in one fide than in the other of each parallelo- 
gram, ſo as to fit one another in the arch of the kind of vault 
they form together: and have ſome ſmall ones adhering to 
their ſides, like druſen ſpars leaving internal angles, as the 
macles of the French, or the cruciform eriſtalliſations. 

The ſpecific gravity of the fine pondercus cryſtals, being 
examined by my worthy friend Mr. Nicholſon, with an in- 
ſtrument of his own invention well calculated for the eaſy 
and ex: finding of ſpecific gravities, was found from a piece 
of this ſpar, regularly cryſtallized and moſtly tranſparent, to 

be with reſpect to diſtilled water, at the temperature 60 
fahrenneit, = 44745: 10000, Dr. W. Withering, the learned 
tranſlator ef Bergman's Sciagraphia into Engliſh, wrote to me 
not long ago, that he had d:/covered ſome curious properties in 
the ſpatum ponderoſum, which he intended to communicate ſoon 
to the Royal Society of London, The Edit. 

This ſpecies is found alſo in Auvergne in France, and has 
been deſcribed by Mr. Bayen, who believed its baſis to be 
calcarcous. The ſurface of its criſtals was covered with fer- 
Tugineous ochre. It was extremely refractory. Fabroni. 

[4] This ſpecies is found alſo in Derbyſhire, where it is 
called cauk, or calk, My worthy friend Mr. J. Whitehurſt, 
F. R. S. ſhewed me various ſpecimens of this mineral, not only 
with convex, but with flat ſurfaces : the upper ſurfaces of the 
agoregated parts appear rather like the edges of very thin flat- 
tiſh lenſes put together, than edges of cock's combs. Edit, 


2. White, 


Fl 
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2. White, from Hartz and Kongſberg in 
Norway. _ 

3. Reddiſh from Wildeman mine in the 
Hartz [e]. | 


SECT. 52. (24.) 


Ponderous earth united with phlogiſton and 
the vitriolic acid, Terra ponderoſa phlogifio et 
acido vitriolico mixta, Leberſtein of the Germans 
and Swedes, Lapis hepaticus. | 

This ſtone in ſome ſpecimens conſtantly, 
but in others only when rubbed, ſmells like 
the hepar ſulphuris, or gun- powder. It excites 
no efferveſcence with acids, and 1s a medium 
between the gypſum and the foetid ſtones of 
Section 29, with which it has, however, gene- 
rally been clafled, although no lime can be 
made from it; whereas they are the fitteſt of 
all the different lime-ſtones to be burnt into 
lime. 

It is found. 

A. Scaly. 

1. With coarſe ſcales. 


r 
— 


— — 


e] 4. Fibrous, in the form of zeolite or aſbeſtos in filaments. 
Mr, Monet has obſerved that theſe ſpars frequently contain 
phlogiſton, for they become a liver of ſulphur in a ſtrong heat 
without addition, But Mr. Woulfe never found any, and 
thinks Mr. Monet was deceived by charcoal falling into his 
crucible, Phil, Tranſ. 1779, p. 15. Fabreni. 


a, Whitiſh 
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4. Whitiſh yellow, from Stollen at the mine 
called Gotteſhultte in der Noth at Kongſ- 
berg in Norway. 

2. With fine glittering or ſparkling ſcales. 

4. Black, is found in form of kernels or balls 
in the allum-ſlate at Andrarum in the pro- 
vince of Skone [V]. 

; ORDER 


[/] The method that nature takes in combining thoſe mat. 
ters which compoſe the liver tone, may, perhaps, be the 
| Tame, as when a limeſtone is laid in a heap of mundic, while 
it is roaſting: becauſe there the ſulphur unites itſelf with the 
limeſtone, whereby the limeſtone acquires the ſmell of liver of 
ſulphur, inſtead of which the vitriolic acid alone enters into 
the formation of gypſum. How the ſulphur combines itſelf 
may likewiſe be obſerved in the ſlate balls or kernels from 
Andrarum alum mines, where it ſometimes combines itſelf 
with a martial earth with which this flate abounds, and forms 
therewith pyrites within the very flate balls. I have called 
this ſpecies the liver ſtone, notwithſtanding that name, by 
reaſon of its colour, has before perhaps been given to ſome 
other kind ; but as (in my opinion) the colour is a-circum- 
ſtance of very little or no importance in mineralogy, ſo as not 
to deſerve to be taken notice of, in preference to other cha- 
rafters of more conſequence, I hope my boldneſs herein will 
be excuſed, The fœtid or ſwine-ſtones, and the liver-ſtone, 
are, in regard to the ſtructure of their parts, ſubject to the 
ſame varieties as the other ſpecies of lime-ſtone : and it is to 
be obſerved that a volatile alcali is commonly ſuppoſed to have 
entered into the compoſition of the fœtid ſtones, though it has 
never yet been diſcovered by any experiment. The Author, 

N. B. This laſt affertion is contradicted by Wallerius ſect. 
43+ p. 149. who poſitively ſays, that a volatil alcali is cer- 
tainly found by a chemical analyſis of theſe ſtones; but 

Non noſtrum .. . tantas companere lites, 

According to Bergman this is a ponderous earth, combined 
with vitriolic acid, mixed with rock oil, and with the calca- 
reous, argillaceous and filiceous earths, See his Sciagraphia, 


§ 90. 
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SECT. 53. (Additional.) 


2 or Magneſian earth. Lat. Mag- 
neſia Alba, vel Terra Muriatica. 
This is a white, looſe, and light earth, onl 
known ſince the beginning of this century [g]. 
49 c 


3 
0 


$ 90. The ſame chemiſt adds, that one of theſe kernels from 
Andrarum, gave by a chemical analyſis twenty-nine parts of 
cauſtic ponderous earth; thirty-three of the ſiliceous : almoſt 
five of the argillaceous, and 3,7 parts of lime, beſides the 
water and vitriolic acid, which entered in its compoſition, 
The Edit. | 
The lapis hepaticus is generally compact, but not hard 
enough to ſtrike fire: its texture is either equable, or laminar, 
ſcaly, or ſparry, and it takes a poliſh like alabaſter, does not 
efferveſce with acids, and when calcined is partially reduced 
to a ſort of plaſter of Paris, One hundred parts of it con- 
tained, by the analyſis of profeſſor Bergman, 33 of baro-ſele- 
nite, 38 of filiceous earth, 22 of alum, 7 of gypſum, and 5 
of mineral oil, Kirwan. 
Dr] It was at Rome that this earth began to be known by 
the name of Count de Palma's powder, which a Regular Canon 
there 


94 MAGNESIAN EARTHS. Set. 53. 


It is generally found combined, or mixed with 
other heterogeneous ſubſtances, as other ſimple 
earths are. 
1. When pure [Y] its ſpecific gravity is 2, 330, 
and then 
2. It neither hardens, contracts nor melts by 
the application of heat, even by the ſolar 
rays 4. 


3. But 


there offered as a general remedy for all diſorders. It was 
conſidered by many, as a kind of calcareous earth: but F. 
Hoffman was the firſt that ſhewed it to be eſſentially different: 
and afterwards Dr, Black of Edinburgh, as well as the famous 
A. S. Margraaf of Berlin, though unknown to each other, de- 
monſtrated this truth, by numerous and maſterly proceſſes, 
Berg. 
6 To have pure magneſia, let Epſom-ſalt in well formed 
cryſtals, be diſſolved in diſtilled water: and from this the mag- 
neſia /is to be precipitated by mild volatil alkali, Some of 
this earth, that remains ſuſpended in the ſolution by means of 
the aerial acid, may be eaſily precipitated by a fimple ebulli- 
tion, The hundred weight of this magneſia when dried, con- 
tains near 25 parts of aerial acid or fixed air : zo of water: 
and 45 of pure earth, Its ſpecific gravity then is 2,155. The 
fixed air and water may be totally driven off by calcination, 
Bergman. | 

[i] The contrary (ſeemingly) appeared by the experiments 
made in London the laſt ſummer (1782) with the burning 
lens of Mr, Parker, whoſe effects are the ſtrongeſt ever heard 
of, though its diameter is but 32 Engliſh inches and a half in 
the clear, A cubic piece of magneſia, a quarter of an inch 
ſquare being put in its focus, was hardened and reduced to leſs 
than a third part on each fide, (viz. from the 25 hundredth 
part of an inch, to 8 hundredths.) I was ſtruck with this 
fact: but on applying to the ſame focus a ſimilar cube of the 
magneſia I had received from Mr. Henry's manufacture at 
Mancheſter ; this neither became harder nor ſenfibly dimi- 
niſhed in its fize, According to Bergman, unleſs this earth 


be precipitated by the volatil alkaly or by the neat eryſtalliſed 
: tartar, 


” 
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But ĩt melts eaſily with borax, or micro- 

— ſalt; though it is ſcarcely affected 
fixed ales, or calces of lead. 

4. Mixed with other earths, it produces by 

E different hard maſſes [E]. 

It gives no cauſticity, except to the vola- 

til alkali: and 

6. Does not efferveſce with any acid. 

7. When mixed with water it ſhews a very 
ſmall degree of heat, but without any ef- 
ferveſcence. And when the water exceeds 
the weight of magneſia about ſeven thou- 
ſand fix hundred and ninety-two times, it 
is totally diſſolved. ag: 

8 and 9. Being put in Water an afterwards 
dried, it contains + parts of its weight; 
though when faturated with aerial acid, 
it . abſorb and retain after being dried, 
Tov parts of water. 


tartar, any other alkaly brings ſome mixture of ſiliceous or cal- 
careous earth: and nearly the ſame happens, when it is ſepa- 
rated by calcination from the remaining lixiviations of the ni- 
trous and marine acids; in which caſe by ſuch a continued 
fire, it adheres together and even ſhows a tendency to vi- 
trify. Edit. 

[+] Mixed with calcareous, filiceous, and argillaceous 
earths, it melts in the fire: and if four times its weight of 
green glaſs, be added to it, a kind of porcelain is produced 
hard enough toxſtrike fire. But neither an equal part of the 
above earths, or of ponderous earth, glaſs of lead, alkali of 
tartar, and vitriolated tartar added ſeparately to magneſia 
will melt in the fire: however 'when mixed with common ar- 
gillaceous earth, it melts into a hard maſs, Berg. 


10. This 
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10. This earth combined with aerial acid is 

more ſoluble in cold than in hot water. 

11. Combined with vitriolic acid it criſtal- 
liſes into a bitter ſalt, known by the 
name of Epſom and Seydlitz or Serdſchu- 
litz ſalt, which is ſoluble in little more 
than its own weight of water. 

12. With nitrous acid it forms a deliqueſ- 
cent ſalt. 

13. With the muriatic, or the acetous 
acids it does not cryſtalliſe: and the maſs 
being dried, attracts humidity from the 
air. 

14. It has a ſtronger attraction to the fluor 
acid than to any other, (Berg.): and cri- 
ſtalliſes with it into hexangular priſms 
whoſe ends are formed of two low pyra- 
mids, of three rhombs each {Rome de 
Je.) 

15. It is not precipitated from other acids by 

the vitriolic, as calcareous earth is [I]. 


1 I = 8 


[II 


[/] Calcareous earth has ſeveral different properties from 
thoſe of magnefia, as for inſtance, it does not take up more 
water when combined with aerial acid: it renders the fixed 
alkali cauſtic by calcination : its combination with vitriolic 
acid produces a ſelenite hardly ſoluble in 4 or goo times its 
weight of water: with the acetous acid gives permanent cry- 
ſtals, &c. Berg . 
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SECT. 54. (Additional.) 


Magnefia combined with vitriolic and other 
acids. 

A. Magneſia when ſaturated with the vi- 
triolic acid, forms a bitter ſalt, called Engliſb 
or Epſom, Seydſbutx or Sedlitz ſalt. The falts 
known under theſe different names only differ 
from one another on account of ſome hetero- 
geneous ſubſtance, which is combined in them, 
the vitriolated magneſia being the characteriſtic 
and principal ingredient in them all. 

B. Magneſia is found not only combined 
with the vitriolic acid in the waters of Epſom, 
Sedlitz, &c. but alfo with, the marine acid to 
a conſiderable quantity in ſea-water and other 
ſalt ſprings. | | | 

C. It is contained frequently in freſh waters 
where it is diffolved by means of a quantity of 
aerial acid. Fabroni from Bergman. 
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SECT. 55. (79.) 


Combined with other Earths In]. 


A. Magneſia when combined with filiceous 
earth, is commonly unctuous to the touch: 
and more or leſs difficult to be cut or turned, 
in * to its different degrees of hard- 
neſs. | 
It is not diffuſible in water: grows hard, and 
is very refractory in the fire. ; 


When pounded and mixed with water, it will 


not eaſily cohere into a paſte : however, if it is 
managed with care, it may be baked in the fire 
to a maſs, which being broken, ſhews a dull 
and porous texture. 

It takes for the moſt part, and without much 
labour, a fine poliſh. It is found, 

Compact and ſoft, particulis impalpabilibus 
mollis; Smectis, Briangon or French chalk []. 

a, White, from the Lands-end, in Cornwal 


1 


2 


[m] The ſubſtances treated of in this and in the ſeveral | 


following ſections have been indicated by Bergman (in his 
Sciagraphia & 107), as belonging to the magne/ian earths. 
The ſame author reckons the asbeſtus kind among the 
fame. ; . 
I.] The ſmefis or fleatites and the ſhoerl or ſhirl conſiſt of 
the ſame kinds of earth as the aſbeſtus, except the calcare- 
avs earth; and is likewiſe contaminated with a ſmall portion 
of iron. Sce Bergman Diſſert. de Asbeſto. The Editor. 


5. Yellow. 
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b. Yellow. | 

c. Red and white, from the Lands-End: the 
ſoap earth, from Switzerland: it looks 
like Caſtile-ſoap. | 


SECT. 56. (Additional.) 


Magneſia mixed with filiceous earth is found 
in various parts of the world, particularly in 
the Eaſt, in veins of moderate thickneſs, and 
is the ſubſtance of which the large Turkey 
tobacco-pipes are made, It 1s called by ſome 

uma maris, and is the meer/haum of the Ger- 
mans: (alſo kefekill, § 84. Crouſt.). It is pro- 
bably what the Canadians call zerre d a 
mean, found in North-America. 

It is of a white or yellow colour, ſoapy feel, 
and moderately hard: it becomes harder in a 
moderate heat. In the ſtate we receive it, that 
is baked, does not efferveſce with acids; and is 
difficultly ſoluble therein. 

According to the analyſis of Mr. Wiegleb, it 
conſiſts of equal parts of magneſian and filiceous 
carths, 

A mixture of this earth with the calcareous 
earth and iron, is found near Thrnwlle in the 
French part of Luxembourg, which is of a blue 
colour: and contains moſt calcareous earth, 
alſo iron, and a little argill, with ſome petre- 


_ factions. 


H 2 Another 
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Another of an olive colour is found in the 
ſame place: it contains no argillaceous earth, 
though both ſeem like clay; this laſt is uſed in 
pottery. þ 

Alſo a mixture of this earth with clay, talc, 
and iron is found in S:lefa. This is of a green- 
iſh yellow: it is in a looſe form, of a greaſy 
tee]: and according to Margraaf, it contains one 
third part of its weight of magneſia. Kirwan, 


S E C . ST: (80.) 


B. Steatites or ſoap rock. 
1. Solid and compact, Particulis impalpabili- 
bus ſolida; 

4. White, or light green, from Riſver, in 
Norway, Bareuth, and Sikſioberget, at 
Norberke, in Weſtmanland. 

b. Deep green from Salberg, in Weſtman- 
land, Swartwik, in Delarne, Jonuſwando, 
in Lapland, Salvatto, at Tamela, in Fin- 
land, &c. | 

c. Yellow from Juthyllen, at Salberg, Tor- 
rakeberget, at Goſborn, in the province of 
Vermeland, and China [9]. 

SE 20 T. 


— — 


— — 


[o] It is a very difficult matter to o ſpecify all the varieties 
of the ſoap-ſtones in regard to their hardneſs or ſoftneſs, ſince 
they cannot be compared with any ſtandard meaſure. Thoſe 
from Riſver, Sikſioberg, and China, are a great deal harder 
and more ſolid than the Engliſh kind, from the Land's — 

W 


2 
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SECT. 8. i) 


C. Solid, and of viſible particles, Solida par- 


ticulis majoribus; ſerpentine ſtone, Lapis ſer- 
ßentinus. 


1. Of fibrous and coherent particles, Lapis 


ferpentinus W 


” WY — _ ** PIE 


— 


which breaks between the fingers; but are ſoft in compariſon 
to that from Salberg, which is there called rpentine, al- 
though both theſe varieties may indiſeriminately be made uſe 
of for cutting and turning. The ſoft ones, however, are not 
ſo apt to crack, in working, as the harder. But none of theſe 
varieties is found in the rock, without being interſperſed with 
the unctuous clefts. When they are too many, too cloſe to 
one another, and make the ſtone unfit for uſe, they are in this 
caſe called by the Swediſh miners, /:o{ige ; and of this kind 
is a great quantity found at Salberg and Swartwik. Moſt 
part of the ſoap-rock, which is found in Sweden, is likewite 
mixed with glimmer or mica, and then it is called tel ten, 
that is ollaris, The Author, 

The ſpecific gravity of the ſteatites is from 2,433 to 2,780, 
It is not eafily difuſible in water, nor rendered ductile by 
mixture with it: it does not efferveſce with acids, and is very 
flowly and only partially ſoluble in them. 
In fire it hardens, and becomes whiter ; but is infuſible per 


It is imperfectly meited by mineral alkali and microſcomic 
ſalt: but more perfectly by borax. It is apt to corode the 
crucibles : and the ſmall quantity of iron it contains, is in a 
ſemiphlogiſticated ſtate, Airwan. 

Its analyſis will be found in the table at the end of F 73. 


The Editor. 
H 3 This 
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This is compoſed, as it were, of fibres, 
and might therefore be confounded with 
the asbeſtus, if its fibres did not cohere ſo 
cloſely with one another, as not to be ſeen 
when the ſtone is cut and poliſhed. The 
fibres themſelves are large, and ſeem as if 
they were twiſted. | 
a. Deep green. 

Is fold for the lapis nephriticus, and is 
dug at ſome unknown place in Ger- 
many [o*], 

6, Light green, from Skienſhyttan, in Weſt- 
manland ; is uſed by the plate-ſmiths, in- 
ſtead of French chalk. 


© IT 


1 Probably from Bohemia and Boſeith. Brun, 


S8 ARE r. 
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SECT. 59. (82.) 


D. Fine grained ſerpentine-ſtone, Serpentinus 

particulis granulatis, the Zoeblitz ſerpentine. 

a. Black, 

b. Deep green. 

c. Light green. 

d. Red. 

e. Bluiſh grey. 

J. White, theſe colours are all mixed toge- 
ther in the ſerpentine ſtone, from Zoeblitz, 
but the green is the moſt predominant co- 


lour. 


SECT. 60. (83) 


E. Porcelain earth mixed with iron, Terra 

porcellanea marte mixta, This is 

A. Diffuſible in water. 

a, Red, la terre rouge, from Montmartre, 
and China. | | 
The water-clinkers which are imported 
from ſome certain places in Germany, ſeem 
to be made of this kind. 

B. Indurated. | 

1. Martial ſoap earth, Creta Brianzonica mar- 


Tialis. 
. 4, Red, from Jaſberg, in Norway. 
H 4 N It 
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It is likewiſe mixed with ſome calcare- 
ous matter. 

2. Martial ſoap rock, Stealites martialis, 

4. Black, from Shndborn, in Dalarne, Tor- 
rakeberget, in Wermeland, Offerdal, in 
Jemtland. 

3. Red, from Siljejord in Telemarken, in 


Norway | þ]. 


SECT. 61. (265) 


F. The Telg ſen of the Swedes, 700 ol 
laris. Soxum compoſitum fleatite et micd 19]: 
4. Light grey, from Fahlun, and alſo Byx- 
berget at Norberke. 
b. Whitiſh yellow, from Sikfioberget in Nor- 
berke. 


* 


[p] Since the iron renders the fo called refractory clay, as 
well as other clays, more caſily fuſible than they really are by 
themſelves; it might be queried, how it can be determined, of 
what ſpecies of argillaceous matter theſe conſiſt ? To this it is 
anſwered, that they are found together in the ſame beds with 
the porcelain clay: that they have all the ſame external ſigns, 
and difler from it only in the colour, being red, brown, or 
black, in regard to the contained metal : that they are more 
_ refractory in the fire than any other martial clay; and that, 
though they may be reduced ſo as to reſemble a black or iron- 
coloured flag, they yet retain their form. The Author. 

[4] Gneis, in Saxony, is the name of a rock-ſtone, conſiſt- 
ing of glimmer, lapis ollaris, and quartz; the proportion, and 

the manner in which theſe ; parts are joined together, form ſe- 
veral varieties. Brun. 
c. Dark 
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c. Dark grey, from Riddarſhyttan. | 
d. Dark green, from Salviſto in the pariſh of 
Tamela in Finland. | 
This is employed with great advantage 
to build fire-places and furnaces, &c. and 
when it is ſlaty, the extremities of the 
ſtrata muſt be turned towards the fire, 


SECT. 62. (Additional.) 


Obſervations on Serpentines. 


In reſpe& to colour as well as compoſition 
this ſtone 1s ſuſceptible of great variety ; for it 
is found either white, green, brown, reddiſh 
brown, yellow, light blue, black, ſpotted, or 
{ſtreaked with veins of various colours. Its tex- 
ture is either indiſtinct, obſcurely laminar, or 
fibrous. It is harder than ſoap rock, though 
not ſo hard as to give fire with ſteel. It 1s leſs 
{mooth to the touch, but ſuſceptible of a good 
poliſh, looks like marble, and is often in thin 
plates ſemi-tranſparent. | | 

Its ſpecific gravity is from 2,400 to 2,650, 
It does not efferveſce with acids, but is ſlowly 
and partially ſoluble in them. It melts per ſe 
in a ſtrong heat, and preys on the crucibles. In 
a lower degree of heat it hardens, 

According to the analyſis of M. Bayen, 100 
parts of it contain about 41_of filex (which he 
takes rather to be mica); 33 of magneſia; 10 of 
argill ; 12 of water, and about 3 of iron. The 

| ſerpentine 
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ſerpentine of Corſica contains a larger propor- 
tion of argill, and a ſmaller of ſilex. 

It has many varieties; being found ( 1) vein- 
ed or ſpotted with green ſteatites, (2) red with 
veins of aſbeſtos, (3) red, green, yellow, or black 
with veins or ſpots of white calcareous ſpar, is 
called potzevera, The black is called nero di 
prato; the green verde di Suxa; but theſe names 
are not reſtrained to this ſpecies. (4) Veined 
or ſpotted with gypſum, (5) veined or ſpotted 
with baroſelenite, (6) veined or ſpotted with 
ſhiſtus. And (7) with veins of quartz, feltſpar, 
or ſhoerl. Kirwan's Elem. of Mineralogy. 

What is commonly called ſerpentine, is a true 
lapis ollaris; but being variegated with green, 


yellowiſh, and brown ſpots, like the ſkin of 


ſome common ſerpents, it is called by that name. 
Great quantities of this ſtone are found in Italy, 
and Switzerland, where it is often worked into 
the ſhape of diſhes and other vaſes. Fabroni. 
And the Gabro of the Italians is nothing elſe 
but a kind of ſerpentine. Edit. from Kirwan, 


SECT. 63. (93.) 


The micaceous kind, Terre micacee. The 
Glimmer, Daze, or Gliſt. 

Theſe are known by the following characters: 

1. Their texture and compoſition conſiſt of 

thin flexible particles, diviſible into plates 

or leaves, having a ſhining ſurface. 


2. Theſe 
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2. Theſe leaves, or ſcales, expoſed to the fire, 
loſe their flexibility, and become brittle, 
and then ſeparate into thinner -leaves: but 
in a quick and —_ fire, they curl or 
crumple, which is a ſtep towards fuſion; 
though it 1s very difficult to reduce them 
into pure glaſs by themſelves or without 
addition. : | 
3. They melt pretty eaſily with borax, the 
microcoſmic ſalt, and the alcaline falt : 
and may by means of the blow- pipe, be 
brought to a clear glaſs, with the two for- 
mer ſalts. The martial mica is, however, 
more fuſible than the uncoloured ones 41 
There is not yet diſcovered any looſe 
earth of this kind, but it is always found 
indurated [r]. | 


— 5 5 — 


[q4*] Its mean ſpecific gravity is 3,000, Fabr. 


r] However, ſuch as it is, it may be advantageouſly em- 
ployed to purify muriatic ſalt, or nitre, by a decompoſition 


of its heterogeneous parts, Fab, 
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SECT. 64. (94) 


A. Colourleſs or pure mica; Daze, Glimmer, 
or Gliſt, Mica alba, five pura 74 

1. Of large parallel plates, Mica conftans la- 
mellis magnis parallelis, Muſcovy glaſs, 
Vitrum Muſcoviticum [t], 

Is tranſparent as glaſs; found in Siberia 
and Elfdalen in the province of Werme- 
land. 

2, Of ſmall plates, Mica ſquamoſa, from Silf- 
verberget, at Runneby, in the province of 
Blekinge. 

3. Of fine particles like chaff, or chaffy mica, 
Parliculis acerofis, | 

4. Of twiſted plates, crumpled mica, Mica 


contorta, talcum officinale, 


„* — —— 


— „ü—ͤk — 


[s] The ſpecific gravity of mica is from 2,535 to 3,000 
when loaded with iron. One hundred parts of the colourleſs 
kind contain 38 of ſilex, 28 of argill, 20 of magneſia, and 14 
of the moſt dephlogiſticated calx of iron. Martial mica con- 
tains beſides 10 or 12 per cent, of a more phlogiſticated calx 
of iron, from whence its various colours are derived, and a 
proportionally ſmaller quantity of the other ingredients. 
Kirwan, 

[tz] Muſcovy talc differs externally from mica only in be- 
ing more ſoft and ſoapy to the touch, It contains 5o parts of 
flex, 45 of mild magneſia and 5 of argill in one-hundred 
parts. Venetian talc is white, grey, yellowiſh or greeniſh and 
ſemi-tranſparent, It is much more tender and brittle than 
mica, and is ſo ſoft that it may be ſcratched with the nail, Its 
ſpecific gravity is 2,729, Airwan, 

3 SECT. 
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SECT. 65. (95.) 


B. Coloured and martial glimmer, Mica co- 

lorata martialis. 

a. Brown ſemi-tranſparent, from Kola, in 
Lapland. 

2. Of fine and minute ſcales, Mica ſquanuſs 
martialis. 

a. Brown. 

5. Deep green, from the mine of Salberg, in 
the province of Weſtmanland. 

c. Light green, Talcum Mcinale, found in 
the ollaris, from Handol, in the province 
of Jemtland. 

d. Black, found in the granites, in the pro- 
vince of Upland. 

3. Twiſted or crumpled glimmer, Mica con- 
torta martialis. | 

a. Light green, in the ollaris, Gent Handol. 

4. Chafty glimmer, Mica marttalis particulis 
acerofis. 

a. Black, is found in the ſtone called horn- 
berg, which occurs in molt of the Swediſh 
coppermines; for inſtance, thoſe at Nor- 
berg, Flodberg, &c. 

5. Criſtalliſed glimmer, Mica drufica. 

1. Of concentrated and erect ſcales, Druſe 
micacea conflans ſquamis concentratis perpen- 


dicularibus. Caryophylloides. 


2. Of 
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2. Of hexagonal horizontal plates, Druſa 


micacea conſtans ſquamis hexagonis Horixon- 
talibus. N Th 

This 1s found in the mines of Salberg 
in the province of Weſtmanland [2]. 


Obſervations on the Micæ or Glimmers. 


The ſtones belonging to this order are by moſt 
authors conſidered as apyri, which they really are 
in ſome degrees of heat, and when they are 
mixed with certain bodies ; but they may at the 
ſame time with equal propriety be called vitreſ- 
cents, becauſe they melt with that degree of fire 
in which neither quartz nor limeſtone are in the 
leaſt altered; and are ſtill more readily fuſed, 
when mixed with a martial earth, either by 
nature or art: hence if the Hornberg is naturally 
mixed with copper ores, as is frequently found 
in Sweden, it is no way detrimental to the 
ſmeltiug of them, as they commonly contain 
a ſufficient quantity of ſulphureous acid, which 
ſcorifies the iron. But when the glimmer 1s 


— 
* 


[] Theſe two ſpecies of druſe, or groupes, are often found 
in collections. 


Some tin-floors at Zinmoaid in Bohemia contain moſt ſorts 
of glimmer, and they are ſometimes very rich in tin-ſtone, 
Brun, 


mixed 
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mixed with quartz, it may perhaps be impoſſi- 


ble to melt it, becauſe it renders the quartz ſo 
compact, as to prevent it from cracking, which 
may be ſeen on the rock- ſtone (Sect. 262.) : the 
mica does the ſame, when it is interſperſed in 
an apyrous clay; and this is the reaſon why the 
ollaris ſo ſtrongly reſiſts the fire ſev]. 

The martial mica in a calcining heat acquires 
a yellow ſhining colour, which has induced 


many to examine it for gold; but nothing can 


be obtained from it except iron, which may be 
diflolved or extracted by means of aqua regis: 
although a late German author has pretended 
that he produced from the mica an unknown 
ſemi- metal, which reſembled iron mixed with 
zink. Nevertheleſs he owns, that * has not 
examined the ſemi-metal, and that for obtain- 
ing it he uſed a flux, compoſed of ſeveral me- 
tals, ſome of which probably united with the 
iron in the mica: wherefore it is probable we 
ſhall never hear more of it. 


— 1 
CC —_— — 


[w] Mr. Margraff aſſerts that he has obtained Epſom alt 
from tale; and Mr, Fabroni obſerves that in decompoſing 
the acid of nitre by means of a micaceous ſubſtance, as foon 
as the acid is diſtilled, there is ſome other ſubſtance as yet un- 
known, which ſublimes at the end of the operation: he adds 
that on employing aqua regia or marine acid with this ſub- 
ſtance, the yellow colour which reſults from the ſolution, 
ſeems to indicate that there is fome part of iron in it. Fi- 
nally Mr. Monnet confirms this lift affertion, as he found 
that phlogiſticated alk'i and folution of galls produce a blue- 
Iſh colour with that of mica: and adds that its component 

rts are the ſame as thoſe of the aſbeitos, excepting only that 

contains much leſs of iron than this laſt, Edt, 


Some 
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Some of the micaceous kind ſeem fat and 
unctuous, and others harſh and dry: it is not 
improbable that the former may contain a phlo- 
giſton, although this cannot be extracted from 
them in form of a pure oleum talc;, But ſince 
talcs and micas reſemble each other ſo much in 
other particulars, there is no reaſon for making 
them two diſtin& genera [x]. 

The zalc cubes, as they are called, which have 
the figure of alum, and are ſometimes found in 
the copper-mine of Falun, in the province of 
Dalarne, and which are very much valued by 
ſome ſoſſilogiſts, are, when broke, found to con- 
fiſt of an iron ore, often mixed with a yellow 
or marchaſitical copper ore, and only Covered 
with a very thin coat of mica. 


Alma 


[+] Many mineral ſubſtances may happen to have that glit- 
tering or ſhining appearance of common mica, without really 
being of the ſame genus. This we are encouraged to aſſert 
from what is obſerved in ſome artificial productions, one of 
which I was lately fayoured with by my ingenious and worthy 
friend, Mr, Joſiah Wedgewood, F. R. S. who has carried to 
ſuch an extraordinary perfection the Engliſh pottery, that it 
far exceeds whatever is known both of the antient or modern 
manufactures of the kind, on account of its fine and various 
texture, hardneſs, and elegant forms. The production I ſpeak 
of as reiembling mica, was an unexpected reſult from vitriol 

calcined to redneſs, then mixed (without being waſhed) with 
common ſalt: and calcined again, under a muffle, with a 
ſomewhat ſtronger heat, about the tenth degree of his new 
und ulctul thermometer deſcribed i in the volume of the Philo- 
ſophical Tranſactions for 1782. It was of a dark purple co- 
lour, and the ſhining particles were ſo brittle, as to ſhow their 
glaſſy form, very diſſereut from theſe of the real mica, The 


Editor, 1 4 
The 
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The tranſparent. Muſcovy glaſs is uſed: for 
windows, and upon all occaſions where panes 
of glaſs are wanted, Perhaps. it might alſo be 
advantageouſly employed to cover houſes. 

The twiſted or crumpled mica, which is 
found at Hardol in Jemtland, is there manu- 
factured into kettles and other veſſels, as alſo 
for hearths of chimnies; and the powder which 
falls m the working, may be tnixed with the 
common falt for the diſtillation of the muriatic 


acid. 


8 E C T. 67. (102.) 
The Aſbeſtus kind, Aſbeſtinae. 


"Theſe are only yet diſcovered in an indu- 
rated ſtate : their characters are as follows; 


1. When pure, they are very refractory in 
the fire. | 

2, In large pieces they are flexible, 

3. They have dull — ſurfaces. 

4. In the fire they become more brittle. 

5. They do not ſtrike fire with the ſteel. 

6. They are not attacked by acids. 

7. They are eaſily brought into fuſion by 

borax or alkalj y. ; 
In this order are included both thoſe varie- 


ties which by foſſilogiſts have been mentioned 


Vor. I. I | under 
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under the names of Amiantus and Aſbeſtus, and 
have often been confounded together [y]. 


SECT. 68. (103.) 


1. Aſbeſtus, which is compounded of ſoft and 
thin membranes, Afbeſtus membranaceus ; Ami- 
antus Waller. | 
A. Of parallel membranes, Aſbeſtus membra- 
_ nis conſtans parellelis : Corium, five Caro Mon- 
tana, Mountain-leather. | 
1. Pure. | | 
a. White, from Salberg in Weſtmanland. 
2. Martial, 
a. Yellowiſh brown, from Storrginningen, 
at Dannemora, in the province of Upland. 
This melts pretty eaſily in the fire to a 
black flag, or glaſs. 


* FY — 


. 4 — 


[ »] The ſpecific gravity of the aſbeſtus is from 2,500 to 2,800. 
It conſiſts of magne/ran earth, with a larger quantity of the 
ſiliceous, and a leſſer of calcareous and argillaceous earths, con- 
taminated with a ſmall quantity of iron, Bergman's Diſſert. 
de Asbefto. | * 

The amiantus conſiſts of magne/ian earth, with a larger 
quantity of /i/iceons and a leſſer of oakareonus, panderous and 
argillaceous earths, contaminated with a ſmall portion of iron. 
Its ſpecific gravity is 2,913, Airwan and Bergman, See the 
Table at the end of & 72. 


SECT. 
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SEC T. 69. (404. 


B. Of twiſted ſoft inen A ſbeſtus mem- 
branis conflans contortis: Suber montanum, Moun- 
tain cork. © 
1. Pure. 

a. White, from Salberg i in Weſtmanland. 

2. Martial. 
a. Vellowiſh brown, from Dannemora. This 
has the ſame quality in the fire, as the mar- 
* . leather. 


SECT. 70. (195) 


2. Offine and flexible fibres, 4 2 e F 
Aſveſtus, or earth flax, Aſbeſtus Wallerii. 

A. With parallel fibres, Afbeftus fibris con- 
fans parallelis : Byſſas. 
i, Pure and ſoft. 

a. 5 green, from Schelkowa Gora i in Si- 

ria 

3. White, from Ulrica's Ort in the mine of 
Salberg in Weſtmanland : it is there found 
together with mountain leather, 

2, A little martial, and more brittle. 

a. Greeniſh, from Baſtnas Grufva, at Ryd- 
darhyttan in Weſtmanland. There it 
forms the greateſt part of the vein out of 
which the copper ore is dug; a great part 
of it is conſequently melted together with 
the ore, and is then brought to a pure 


ſemi-tranſparent martial lag or glaſs. 
I 2 SECT. 
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8 E C * 71. (106. ) 
B. Of broken and recombined fibres, Aſbef- 


tus fibris conſtans abruptis et congiutinatis. _ 
1. Martial. | ITY 
a. Light green, from Baſtnas Grufva at Rid- 
darhyttan [z]. 1 
ee een ee 
Obſervations on the Aſoeſtus kind. 


I am much inclined to believe that the Aſ- 
beſti, as well as the Micæ, are produced from 
an argillaceous earth, both becauſe they become 
brittle in the fire, which 1s a proof that they 
harden, and becauſe they become more fuſible 
by the admixture of a martial earth : but as the 
method nature makes uſe of for this change is 
unknown, it might perhaps in other. reſpects be 
neceſſary, not to force the earths together, for 
ſome ſlight reaſon, within the compals of a few 
orders. 22 by; | | 

The Siberian Aſbeſtus, which may be conſi- 
dered as the principal and chief of the fibrous 
kind; is, as it were, conſumed by the flame of 
a blowpipe, and does not leave any certain mark 
_ of fuſion; but it melts readily with Borax to a 
clear and colourleſs glaſs. 


— 


_— 


[z] It will be obſerved in a Note under the title of Cockle, 
or Shirl, that the aſbeſtus is often confounded with it, The 


Author. 
| The 
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The natural ſtore of this kind is in propor- 
tion to its economical uſe, both being very in- 
conſiderable. It is an old tradition, that in 
former ages they made cloaths of the fibrous 

aſbeſti, which is ſaid to be expreſſed by the word 
Byſſus; but it is not very probable, fince, if 
one may conclude from ſome trifles now- a- days 
made of it, as bags, ribbons, and other things, 
ſuch a dreſs could neither have an agreeable ap- 
pearance, nor be of any conveniency or advan- 
tage. It is more probable that the Scythians [a] 
dreſſed their dead bodies, which were to be 
burnt, in a cloth manufactured of this ſtone ; 
and this has perhaps occaſioned the above fable. 

Paper is hikewiſe made from this ſtone, only 
to ſhew its fixity in the fire, and to procure ſome 
eſteem and value to this curious ſubſtance. 

It was reported ſome - years ago, that the 
French ſearched for aſbeſti, in order to mix it 
with the tar for preſerving houſes and ſhips 
from fire; but the queſtion is, if the aſbeſti can 


be of more ſervice than pounded mica, or other 


earthy duit bande to the ſame Purpole. | 


—— — 


[8] Some of the "EIT did the ime, In the year 17 <6 
or 1757 I ſaw a large piece of aſdeſtus · cloth, found in a ſtone 
tomb, with, the aſhes of a Roman, as appeared by the epitaph, 
but J have forgotten the name. It was kept (and I think the 
tomb likewiſe) in the right-hand wing of the Vatican library at 
Rome, among other antient and moderi curiofities. The un- 
der librarian, in order to ſhew that it was incombuſtible, light- 
ed a candle, and let ſome drops of wax fall on the cloth, 
which he fer on fire with the candle in my preſence, without 
any detriment to the cloth. Its texture was coarſe, but mugp 


ſofter than I could expect. £9/t. 
I 3 | Table 
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oO DER THE FOURTH, 


SILICEOUS EARTHS, 


S ECT. 73. (40 and 41.) 


Terrace Siliciae. 


T HE ſiliceous earth is, of all others, the 
moſt difficult to deſcribe and to diſtin- 
: guiſh perfectly: however, it may be known by 
the following charaQers, which are common to 
all bodies belonging to this order. | 

1. In its indurated ſtate it is hard, if not in 
regard to the whole, yet at leaft in regard 
to each particle of it, in a degree ſufficient 
to ſtrike fire with ſteel, and to ſcratch it, 
when rubbed againſt it, though the ſteel be 

ever fo well tempered. | 

When pure, and free from heterogeneous 
” parties it does not melt by itſelf, neither 

in a reverberatory, nor in a blaſt furnace. 
3+ After 
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3. After being burnt, it does not fall to a 
powder, neither in the open air, nor in 
water, as the calcareous earth does, but be- 
comes only a little looſer and more crack- 
ed by the fire, unleſs it has been very 
ſlowly, and by degrees, heated. 

4. It excites no efferveſcence with acids. 

5. In the fire it melts eaſieſt of all to a glaſs 
with the fixt alcaline falt; and hence it 
has got the name of Vitreſcent, though 
this name 1s, properly ſpeaking, leſs ap- 
plicable to this order, than to a great many 
other earths [5]. 

The 


* — 


—— 9 —— 


{5] To the above we may add the following properties: 
6. It is not ſoluble in any of the known acids, the fluor- 
acid only excepted. But 
7. It may be diſſolved by the fixed alkali, both in the dry 
and wet way. 5 
8. If the fixt alkaly is only half the weight of the ſiliceous 
earth, it produces a diaphanous and hard glaſs: but 
when it is in a double or triple proportion, then the glaſs 
deliqueſces of itſelf by attracting the humidity of the 
atmoſphere. | 
9. It melts eafily with borax ; bat 
10. With microſcomic ſalt, it is more difficult, and requires 
a longer time to melt, | 
11. This earth has a great analogy to acids, as it is perfect- 
ly diffolved in that wonderful natural hot-water-ſpout 
above ninety feet high at Geyſer in Iceland, where by 
cooling it forms a ſiliceous maſs. Editor chiefly from 
Bergman, | | 
It is not yet known, whether there be any looſe earth of this 
kind to be found, or whether the indurated one is produced of 
a clay, either pure, or mixed with the calcareous earth, which 
afterwards has been diſſolved, ia order to.praduce this. I 
| have 


* * 
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The mineral bodies that are comprehended in 
this order, are, indeed, ſomewhat different from 
one another. This difference, however, on firſt 
ſight may be diſcerned ; but, in regard to their 
effects in the fire, and other chemical experi- 
ments, it cannot be eſteemed of any great con- 
tequence, at leaſt while we are no farther ad- 
vanced 1n the art of decompounding theſe hard 
bodtes, and. as long as no one has thought it 
wort! the trouble and expence to ufe thoſe 
means which are already diſcovered for this pur- 
poſe; I mean the burning-glats or the concave 
mirror; and to continue ſuch experiments which 
Mr. Pott has ingenioufly begun, as a baſis for 
his L:thegeognefia, For want of this there is 
no other way left, than to conſider theſe hodies 
as fimple ſubſtances (how much ſoever com- 
pounded they may be), in the following man- 


ner. 


9 


have not vet, at leaſt for my own part, found any looſe earth | 


that I can ſuppoſe to be a filiceous one, except that which re- 
mains after ſtones of this kind are decayed, and which is 
wurd in form of a white cruſt on the ſuxface of thoſe ſtones 
that lye to the day, or on the earth, This being afterwards 
worn off, and carried away by the water, is, perhaps, gather- 
ed together in form of ſtrata. In the ſame manner window- 
glaſs like iſe moulders in length of time: but it cannot, there- 
tore, be tuppoſed, that any fuch decayed particles may, wih - 
out being previouſly diſſolved in ſome new menſtruum, be re- 
duced into their former ſubſtance. I am rather inclined to 
believe, that Tripoli is ſueb a mouldered ſiliceous earth, and 
thac the method of Nature in producing moſt of the flinty 
kind, is ſuch as we do not rightly know, nor have patience to 
follow, yet imagine that we in ſome meaſure imitate it in 


making of glaſs, ſence both theſe have ſome effects comma 


with one another. The Author. 
by SECT, 
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0 18 E C. T. 74. (42.) 


A. Diamond. Lat. Adamas gemma. Swed. 
and Germ. Demant. Fr. Diamant [c]. 

1. Of all ſtones is the hardeſt ( ]. 

2. It is commonly clear, or tranſparent Wh 
which quality, however, may perhaps only be- 
long to its cryſtals : but not to the rock itſelf 
from which they haye their origin [V]. | 
{-+ e200 


FA . 
ww * 


[e] This precious ſtone ought to be ranged in a ſeparate 
order by itſelf, under the title of precious earth, or terra prae- 
cioſa incognita'phlogiflo combinata, as its baſis does not belong 
properly to any of thoſe earths we know at preſent, Fabr. 
[a] But it is deſtructible by the joint action of fire and air; 
even in cloſe veſſels according to Mr. Darcet, who has much 
inlarged our knowledge of this ſubject. 

If diamonds be reduced to an impalpable powder (by means 
of rubbing one againſt the other, which is the only way to 
powder them) the inflammable principle may be extracted by 
digeſtion in the vitriolic acid. 

| The microcoſmic falt penetrates with difficulty the ſub- 
ſtance of diamonds in fuſion. They are till leſs affected by 
borax. Fabr, | | t 
© [#] Yet diamond powder is of a grey or blackiſh colour; 
but this proceeds from extraneous ſubſtances, as it becomes 
whitiſh on being waſhed by acids, unleſs it has been made out 
of the cruſt of diamonds, or of thoſe which are black. Berg. 

[/] Diamonds never are found, as far as I know, ſtuck to 
any rock, nor in cluſters like rock criſtals. Tavernier ſays 
(page 327 of his ſecond volume), that they are found in a 
fandy earth, and in the looſe earth that fills the clefts of ſome 
rocks. That their mines at Ganz, otherwiſe called Coulour, 

| eb where 
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Its ſpecific weight is neareſt 3,500 
Win . to — in its 42 is , 
in a form either of roundiſh pebbles, with ſhin- 
ing ſurfaces, or of cryſtals, of an octoedral 
form 1 

4. Colourleſs, 


„ 9 
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WER fix thouſand people were at work, are in a marſhy 
ground. At Soumelpour the diamonds are found in the bed of 
the river Goue!, whoſe waters are turned with great labour, 
into another, channel for this purpoſe ; and I am informed by 
very good authority, that the Brafilian mines of diamonds are 
worked in the ſame manner. At Bornes it is alſd in the river 
Succadan that diamonds are found, according to the ſame 
Tavernicr, But what this famous traveller ſays of certain dia- 
monds which have a greeniſh cruſt, is very remarkable indeed ! 
Theſe green diamonds burſt, into pieces either whilſt they are 
in working to receive a proper ſhape, or when in the very act 
ef being poliſhed on the wheel (ſee note h): and he mentions 
a large diamond, bought by a Jew, named Edward, for which 
25 . thouſand piaſtres (about 5200 pounds flerling) had been 
offered when brougly to Leghorn, that on being ſent to Ve- 
nice, in order to be cut there, burſt into nine pieces whilſt po- 
Jiſhing on the wheel. This conveys, it ſeems, the idea of 
ſome fimilarity between diamonds and the lachryma batavica, 
which may perhaps be extended to all hard criſtallifations like 
thoſe of gems. My worthy friend John Whitehurſt, F. R. S. 
who viſited (in this ſummer. of 1783) the giants cauſeway in 
Ireland, found within the lava of this antient and unrecorded 
Volcano, ſome cavities or hollows, filled with well formed 
cryſtals of quartz. This ſeems to indicate, that, for the for- 
mation of hard cryſtaline ſubſtances, the action of a ſtrong 
heat is required in one way or other. The Eait. 

g] The ſpecific gravity of diamonds, according to Walle- 
rius, is from-3,100 to 3, 400: Hauksbee Judges it to be 3, 006: 
Ellicot 3,519. Briſſon 3,8212. 

[5] Diamonds commonly crplialline into ofoedral forms, 
which, however, are often found ſomewhat irregular, eſpe- 

4 - 380d cally 
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a, Colourleſs, or the diamond properly fo 
called ij. But it alſo retains this name 
when it 1s tinged ſomewhat red, or yel- 

| _ 


Pp” 


cially when the ſurface inclines to cryſtallize, during the 
ſhooting of the whole cryſtal, and alſo when, ſeveral of them 
unite together into a groupe; in which latter erreumſtatice 
the one hinders the other from aſſuming its regular form; and 


of this I have ſeen ſeveral inſtances, But the octoedral is not 


the only regular form which the diamond aſſumes; I have 
lately ſeen a rough diamond, or in its native ſtate, in a regular 
cube, with it angles truncated or cut off. Eng. 

Diamortids of a dodecaedral form are not uncommon : thoſe 
of Malaca are rhomboidal and cubic : and ſome have been 
found of fourteen ſides or planes, 1 

The ſubſtance of diamonds is lamellated, confiftittg of very 
thin plates like thoſe of tale, but extremely hard and inti- 
mately united, whoſe direction lapidaties muſt find out, not 
only to cleave the ill · ſnaped diamonds, but to cut and ſhape 
them properly. This laſt operation is performed by rubbing 
a diamond with another, till it has the required ſhape, It is 
afterwards poliſhed in an horizontal wheel of ſteel, employing 
the ſame powder that falls from their rubbings, with common 
olive oil. But diamonds, whoſe foliated ſubſtance is like wood 
knots, viz. not in a flat poſition, cannot be well ſhaped : and 
lapidaries call them by the nick name of diamonds of nature. 
See Bomare's Mineralogy, p. 393, vol. I. The art of cutting 
diamonds was invented in 1476, by Louis de Berquen, a native 
of Bruges in the Auſtrian Netherlands. The Edit. 

{:] The names oriental and ocidental given by Jewelers to 
this and to all other precious ſtones, have a different accepta- 
tion from the obvious ſenſe, that is to ſay, the hardeſt and 
fineſt gems are called oriental; though many, that are pro- 
duced in the Eaſt, go by the name of ocidental, when of an in- 
ferior kind, And in fact a prodigious number of the fineſt 
diamonds and other precious ſtones have been found in Bra- 
fil, which cannot but be reckoned oriental ones. This is a 
general opinion followed both by the great Bergman, Mr. 
Dhteris; Mr. Rome de 1'Ifle, Valmont de Bomare, &c. 

4 | | The 
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low [#].' Being rubbed, it diſcovers an 
electrical quality by attracting the — 
til IJ. 


* 


— Y 


The famous Jeweller Mr. Jeffries in his Treatiſe on Dia- 
monds, aſſerts very poſitively that, upon the ſtricteſt examina. 
tion, there is not the leaſt difference between the beſt Oriental 
and Braſilian diamonds, The Edit. x 

[#] There are diamonds of all colours, though not deeply 
ſo, viz. ſome incline to the ro/e colour, others to green, blue, 
brown, black and ſome have black ſpecks. Tavernier ſaw 
one of this laſt kind weighing about 56 karats in the treaſure 
of the Mogul: he ſays alſo, that the mines of Carnatica pro- 
duce yellow and black diamonds : and Mr. Dutens ſays (page 
13 of his Treatiſe) that he ſaw a black diamond at Vienna, in 
the collection of the Prince de Lichtenſtein, The Edt. 

J] The diamond becomes phoſphoric, either by being ex · 
poſed to the ſolar rays, or by being made red hot in a eruci- 
ble on the fire. When rubbed, it attracts ſmall bits of fraw, 
paper, feathers, hairs of animals, lt, &c, But as to its ſup- 
poſed quality of attracting the maſtick, it ſeems not to be more 
peculiar to diamonds, than to any other gem, or rather to be 


an * quality. Edit. from R. de Iſles 


: SEC. 
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SE CT. 7;. (Note to & 42.) 
Obſervations on Diamonds. 


"Theſe gems are rather too. precious to be 
examined by all poſſible experimental means; 
however they are, by reaſon of their hardneſs, 
and the particular form of their criſtals, with 
more propriety looked upon to be produced 


from their own ſeparate PR Lu, rather 
than 


— — ' — — 
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ſm] The phenomena of the diamond during its decompo- 
ſition clearly ſhew that it is compoſed of principles which are 
peculiar to itſelf, as the earth which is its baſis is reducible to 
none of the fire known earths; already mentioned, Sect. 3. 
Note m. Mr. Bergman kept diamond powder for three hours 
in a violent fire in contact with the mineral alkali without 
finding any ſenſible change in it; but having afterwards ex- 
trated the alcali by ſpirit of ſalt, the ſolution afforded by the 
addition of the vegetable fixed alcali a white precipitate earth, 
ſoluble in all the acids, but which with the vitriolic acid, af- 
forded neither allum, nor Epſom ſalt, nor ſelenite, nor pon- 
derous ſpar, and conſequently was neither argillaceous, mag- 
neſian, calcareous, nor ponderous, or filiceous earth (ſince it 
is ſoluble in all the acidz), but a new and diſtin ſpecies 
which with the vitriolic acid forms a ſalt irregularly cryſtal- 


lizable, of a harſh acid taſte, and very ſoluble in water. The 


phlogiſton is united to this earth in a very ſingular manner: 
the vitriolic acid takes it up by digeſtion with diamond pow- 
der without becoming ſulphurcous ; but the inflammable mat- 
ter may be ſeparated from the acid by evaporation : it then 

forms 
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than to be ranked among the quartz eriſtals; 


being either formed in a ſingle drop, or eriſtal- 
lized out of their matrix; for if the heat of the 


ſiun, or the climate, were the cauſe of the hard- 


neſs of the diamonds, why is not a quartz criſ- 
tal on the coaſt of Barbary harder than one 
from the province of Jemtland in Sweden ? and 
who can aſſure us here in Europe, if, at the 
place where the diamonds are dug, there is any 
kind of rock, or not, which is the batis or ma- 
trix of theſe precious ſtones, in the manner as 
the quartz is of the rock or quartz eriſtals ? 
The account which Tavernier has given us, 
about the digging of diamonds at Golconda, 
agrees with that of the criſtals in Jemtland, viz. 

that they lye bedded in clay within cluſters of 
eriſtals, and in clefts [u]. Now ſuch of =_ 
| criſtals 


— 


4 _ 7, * 


forms black combuſtible pellicles which burn away almoſt in- 
tirely, leaving only a ſmall quantity of white earth, Berg. 
See Note . 

There was a report that Mr. Morveau of the Academy of 
Dijon, had found a ſolvent for diamonds. At my requeſt Mr. 
Bochart de Saron, Preſident of Parliament and honorary mem- 
der of the Royal Academy of Sciences at Paris, aſked Mr. Mor- 
veau abont it, but he anſwered in the negative: and added 
that having thrown a diamond of one grain weight into a cru- 
eible with fuſed nitre over the fire, where he left it for a 
while; after it was cold, he waſhed the contents in cold wa- 
ter; but inſtead of the diamond, he only found 10 or 12 grains 
of earth, which in all probability had been diſſolved from the 
crucible during the operation. The Edit. 
| [1] The chief mines of diamonds are in the Aſiatic Penin- 

fale on this fide of the Ganges towards the Gatte mountains, 
not only at Colenda but in many other parts, as Coulour, 
"Ravkogida, Bijnagar, - Nouſtafanagar, Parteal, Latawar, 
Soumalpour, 


Sec. 75 viLtefovs ranThs. 129 
criſtals are always the cleareſt, as have never 
been adherent to the rock, and next to them, 
ſuch, as by ſome unknown accidents in nature, 
have been ſeparated from their baſis ; but ſuch, 
.as are yet fixed to the rock, are very ſeldom fit 


for any uſe: if this, therefore, ſhould happen ws 


> 
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Seumalpour and Malaca; ſome of which are now exhauſted: 
beſides theſe, - diamonds are found in the ifland of Borneo; 
and above all in Brafil, in the province of Serra do frio in the 
place called Cay de Marin near the river of Milba- verde. See 
Bomare s Mineralogy, vol. the firſt, and Rom? de P1/k's Criſ- 
tailographie, vol. the ſecond. As to the ſoil or mine in which 
diamonds are found, Mr, Bomare ſays, that they are ſome- 
times found ſtuck to rocks, and in cluſters like rock-criſtals ; he 
but this ſeems to be very ſeldom the caſe, See the above 4 
Note f to this Section. Edit. | f 
The mean value of diamonds may be eaſily calculated by 
the general rule of Jewellers, viz. by multiplying the ſquare 
of their weight in carats -by two pounds ſterling, when the 
diamond is rough or uncut: but if it is already cut, the 
ſquare of the double of their weight is to be multiplied by 
the ſame value of two pounds (or louis d'or); or in other 
words, the ſimple ſquare of their weight muſt be multiplied 
by eight pounds flerling. This great difference of price pro- 
ceeds from the great loſs which a diamogd ſuffers in being 
cut; which comes to the half (and ſometimes more than a 


- half) of its weight. N. B. The expence of cuttiag a dia- 
- mond amounts to 3 4 pounds ſterling per carat: this is not 
d reckoned, in the following evaluations. N. B. 2. each carat is 
— generally divided into four grains; but cach of theſe grains 
a are ſmaller than thoſe of the troy weight ; becauſe, according 
— to Day. Jeffries, five of them are equal to four grains of the 
8 trey werght : fo that one ounce. of this laſt weight contains 
e 50 carats, and no more than 480 grains. N. B. 30. The 
above price of two pounds /lerling {or the carat, is for com- 
= common diamonds. without any flaw, colour, or blemiſh, 
» otherwiſe their value is much reduced; ſometimes to its half; 
1 but no diamond is worth cutting, under one pound the carat. 
5 0 Vor. Re K Thoſe 
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be the caſe likewiſe with the diamonds, it is no 
great wonder, that they do not at the very place 
take any notice of the rock, and ſtill leſs, that 
they do not bring any of it to Europe. The 

| _ _ cluſters 


_ — 


—— 4 „„ IE — — 
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Thoſe of a greater brilliancy, and perfection, may be reckoned 
at the rate of three pounds the carat, multiplied by the 
ſquare of the double of their weight, if cut; or elſe by the 
ſquare of their ſimple weight, if they are uncut. N. B. 4. The 
firſt of the following diamonds, is uncut: the other fix are cut 
diamonds, 

1. The greateſt diamond ever known in the world is one 
belonging to the king of Portugal, which was found in Braſil: 
it is ſtill uncut: and I am informed from good authority, that 
it was of a larger ſize ; but a piece was cleaved or broken off 
by the ignorant country-man, who chanced to find this great 
gem, and tried its hardnefs by the ſtroke of a lacge hammer 
upon the anvil. 

This prodigious diamond weighs 1680 carats : and although 
it is uncut, Mr. Rome de Vifle ſays (page 208) that it is va- 
lued at 224 millions ſterling ; which gives the eftimation of 
79,36 or about 80 pounds ſterling for each carat: viz. for 
the rultiplicand of the ſquare of its whole weight. But even 
in caſe of any error of the preſs in this evaluation, if we em- 
ploy the general rule abovementioned, this great gem muſt 
be worth at leaft 5,644,800 pounds ſterling, which are the 
product of 1680* by two pounds, viz. much above 5 millions 
and a half ſterling. | | 

2. The famous diamond which adorns the ſceptre of the Em- 
preſs of Ruſſia under the Eagle at the top of it, weighs 779 ca- 
rats, and is worth at leaſt 4,854, 728 pounds ſterling, although 
it hardly coſt 135,417 guineas. This diamond was one of 
the eyes of a Malabarian idol, named Scheringham. A French 
grenadier, who had deſerted from the Indian ſervice, contrived 
ſo well as to become one of the prieſts of that idol, from which 
he had the opportunity to ſteal its eye: he run away to the 
Engliſh at Trichinapeuty, and thence to Madras. A ſnip- 
captain bought it for twenty thouſand roupees: afterwards 
a Jew gave ſeventeen or eighteen thouſand pounds ſterling for 


it : 
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cluſters or groupes of criſtals from Schnecken- 


ſtein in Saxony, wherein topazes and rock criſ- 
tals are found promiſcuouſly mixed, having each 


their different _ colours, and hardneſs, fur- 


„ 22 


* 


it: at laſt a Greek merchant, named Gregory Suffras, offered 
it to ſale at Amſterdam in the year 1766: and the late Prince 
Orloff made this acquiſition, as he himſelf told me here in 
London, for his Sovereign, the Empreſs of Ruſſia. Dutens 
page 19, and Bomare page 389 of his Mineralogy, relate the 
above anecdote. The figure and ſize of this diamond may be 
ſeen in the Britiſh Muſeum in London : it is far from being of 
a regular form. The Edi, 

3. The diamond of the great Mogul is cut in Roſe ; weighs 
279 1 carats, and it is worth 380,000 guineas. This dia- 
mond has a ſmall flaw underneath near the bottom: and 


| Tavernier, page 389, who examined it, valued the carat at 


150 French livres. Before this diamond was cut, it weighed 
793 4 carats according to Romè de l'Iſſe: but Tavernier, page 
339 of his ſecond volume, ſays that it weighed goo carats be- 
fore it was cut, If this is the very ſame diamond, its loſs by 
being cut was very extraordinary. 

4. Another diamorid of the king of Portugal, which weighs 
215 carats, is extremely fine, and is worth at leaſt 369,800 
guineas. 

5. The diamond of the grand Duke of Tuſcany, now of 
the Emperor of Germany, weighs 139 4 carats: and is worth 
at leaſt 109,520 guineas. Tavernier ſays that this diamond 
has a little hue of a citron-colour; and he valued it at 135 
livres tournoiſes the carat. Dut. Robert de Berquen ſays, 
that this diamond was cut into two: that the Grand Turk had 
another of the ſame fize : and that there were at Biſnagar two 
large diamonds, one of 250, and another of 140 carats. This 
Robert de Berquen was the grand-ſon of Louis de Berquen 
who invented out the art of cutting diamonds, The Edit. 

6. The diamond of the king of France, called the Pitt or 
Regent, weighs r36 J car.: this gem is worth at leaſt 208,333 
guineas, although it *did not coſt above the half of this value. 

7. The other diamond of the ſame Monarch, called the 
Sancy, weighs 55 carats : it did coſt 25,000 guineas : and Mr, 
Dutens ſays, that it is worth much above that price, 
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niſh a proof, that nature forms the ſo called 
precious ſtones. or gems, each from its particu» 
lar matter or principle [oJ]. 

The round diamonds may be ſuppoſed to have 
undergone the ſame fate with ſome of the rock 
criſtals, viz. to have been, by changes in the 
carth, broken from their beds, and by the agi- 
tation of waters, ground and rubbed againſt one 
another, until they have been rounded or re- 
duced to this form; fince they are moſtly found 
amongſt ſand, and are diſeovered in places worn 
down by heavy ſhowers of rain [o. 

A fort of diamond is found, which is ſaid to 


be very ak 1s called the Jargon LY; but m 
3 


4 4 — 


8 
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[0] It wiltappear by the following Section, 86, that the other 
precious ſtones have not ſo great a difference in their component 
parts, as the author ſeems inclined to think: but as to the dia- 
mend, it is evident, by Note m to this Section, that its baſis 1s 
widely different ; ſince in a heat ſomewhat greater than that in 
u hich ſilver melts, diamond is intirely volatilized and conſumed, 
it even produces a ſlight flame, aud diminiſhes common air, juſt 
as phlogiſtic ſubſtances do, and leaves a ſoot: ſo that the cx- 
traordinary conjecture of Sir Jade Newton, of its being au iu- 
flammable ſubſtance coagulated, is fully confirmed This is a 
very proper remark of Mr. Kirwan: and Mr. Ed, H. Dclaval 
made the ſame obſervation to me, long before the publication 
of Mr, Kirwan's Book. £t. 

[e*] Davila had ſuch a piece in his Catalogue N' 925, and 
Mr, Stieglitz at Leipſig has got it from him, and placed it in 
his great collection, where J have ſeen, it. Brun. 

[p] The Jargon i is ſo called by the” Engliſh Jewellers. Its 
natural ſhape is not yet known, it being tound in form of peb- 
bles in the Indies, where it is ſplit wto, thin pieces, aud thus 
ſent to Europe. 

The Jargous are of different colours, viz, white, light yel- 


tow, and brown. According to ſome Lapidaries, they come 
neareſt 
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ſort is ſtill unknown to me, nor have I found 
that any experiments have been made relating 
to its hardneſs and principles !g]. | 

I have ſeen in the colle&ion of the Mine- 
Maſter M. Van Swab, a diaphanous oQtoedral 
criſtal of fluor, which according to thoſe who 
only mind the figure, —_— to be called a dia- 
mond, 


„ A _ — A * 


— — _ — ” 


neareſt to the ſaptires i in hardneſs ; and as 40 *. when 
cut and poliſhed, a great reſemblance to the diamond, they 
are alſo by ſome called /oft diamond, and one may eaſily be 
impoſed upon in purchaſing theſe for true diamonds when 
they are made up in any ſort of Jeweller's work. Eng. | 
[2] Mr. de Bomare ſays that the Jargon is found in Brafil : 

but, according to Mr, Rome de I'Ifle, it is from Ceylan that 
this hard ſtone comes to Europe: its ſpecific gravity is 4416, 


viz. nearly equal to that of ponderous ſpar : its form confiſts 


in two tetrahedral pyramids of equal fides, ſeparated by a 
ſhort priſm, ſo that the jargon is properly of a dodecahedral 
form. On its being expoſed by Mr. d' Arcet to a violent fire, 
its ſurface was a little vitrified, as it ſtack to the porcelain · 
teſt in which it was ſet; from whence it appears that the jar; 
gon has not the leaſt affinity to the diamond, which is deſtruc- 
tible by fire, as may be ſeen in the Notes m and o to this 
Section. The Editor. | 
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s EC r. 56. (43) 
The Ruby.” 


B. Red ruby. Adamas ruber. Rubinus [r]. 


Which, by lapidaries and jewellers, is, in 
regard to colour [5] divided into, 
1. The 


— < a 


— — — — 


[r] The ruby is criſtalliſed into an, oftgedral form, as well 

on the diamond (*), and differs alſo very little from it in hard- 
neſs and weight. I have, therefore, conſidered theſe two, as 
being of one and the ſame kind, and that with as much right 
as others, who have ranked them under the rock criſtals, 
which laſt are more regular than, any other earthy ſubſtance, 
as they aſſume, during their criſtalliſation, a determined form, 
viz. the hexagonal with a point at one or both ends. The 
Author. 
But later experiments ſhow how widely diamonds differ 
from any other gems by their conſtituent parts: This fully 
appears by the Notes m and 9 Sect, 75: and as to the hard- 
neſs of the ruby, as well as of the other {trong ſubſtances, the 
reader may conſult the table of Mr. Quiſt, inſerted at the end 
of the Siliceous earths. The Edit. 

[5] According to Tavernier, vol. 2, p. 356, and Dutens, 
p. 23, all coloured hard ſtones are called rubies in the Eaſt- 
Indian mines, adding to each its different colour for diſtinc- 
tion ſake, but there are alſ# ſome ſoft ſtones of this kind 
which they call Bacan: and Wallerius, as well as Rom? de 
FIfle, rightly aſſert that the oriental (the hard and brilliant) 
rubies, ſaphires and topazes are the very ſame ſtone, the co- 


(*) What I have obſerved about the octoedral form of the 
diamonds, may alſo be applied to the rubies. Beſides, the 


rubies are alſo ſometimes found of irregular hexagonal figures. 


Eng. 


Pl E lour 


* 
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1. The ruby, of a deep red colour, inclining 
a a little to purple [2]. 


— 


lour excepted : certainly they have the ſame form, and ſome 
are partly red, and partly blue, yelow, or quite colourleſs. As 
to their colour, it proceeds from the martial mixture which en- 
ters into their compoſition. See & $6 and its Notes. Rubies are 
found in the Capelan mountain of Pegu, at Caos, Ava, Biſ- 
nagar, Calicut, Cananor, Ceilan, and Brafil, They are found 
in the ſands of rivers of a red colour, in an argillaceous earth 

of a hard texture, and of a greeniſh colour; and ſometimes 
they are adherent to red rocks. 

Tavernier ſpeaks of 108 rubies in the Mogul's throne from 
100 to 200 carats, and of a round one of almoſt two ounces 
and a half : and Robert de Berquen ſpeaks of one of 244, an- 
other of 124, and another of 209 carats. The Edit. | 

[:] This is the carbunculus of Pliny ; but all red gems were 
ſo called by the Antients. Thoſe of a deeper colour are called 
almandini according to Wallerius, and the Jewellers-call this 
the oriental ruby on account of its hardneſs and brilliancy, 
Sec Note i to Sect. 74. By the experiments of Mr. d'Arcet 
the ruby does not loſe its colour in the greateſt fire: but 
Henckel, by means of a burning glaſs, ſoftened it ſo as to re- 
ceive the impreſſion of a ſeal of jaſper. Dutens. This ruby 
is the hardeſt gem after the diamond, Bergm. And being 
rubbed becomes electric. R. F. 

Its ſpecific gravity is from 3, 180 to 4,240. Berg. Accord- 
ing to Briſſon it is = 4,283. 

Its texture is foliated like that of diamonds : it is fufible 
with borax in a violent and long continued heat ; and forms a 
tranſparent glaſs of a pale green: it does the ſame with mi- 
croco/mie ſalt : but with ſedative ſalt, or mineral or vegetal 
alkali, the glaſs is opake and of various colours. See the va- 
rious experiments of Meſirs. Bergman and Achard on this kind 
of gems : and the Table at the end of Sect. 86. 

A perfect ruby above 3 carats weight, is more valuable 
thati a diamond equally heavy: if it weighs one carat, is worth 
10 guineas : if two carats, 40 guzneas: if three carats, 150 
gaineas ; if fix carats, above 1000 guineas, Dutens, 


K 4 2. Spinell, 
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2. Spinell, of a ponceay red, (viz. of a bright 
corn-poppy-flower colour) ah 
. The balaſs, pale red, inclining to violet. 
This is ſuppoſed to be the mother of ru- 
bies [wo], 

4. The rubicell, reddiſh yellow. However, 
all authors do not agree in the characters 


of theſe ſtones [x]. 


—ͤ mm— _ 


[4] The form of the ruby ſpinell is octoedral: its ſpecific 
gravity is 3,760: of that from Brafil 3,531. Roms de P1ſce 
from Briſſon. 

. Theſe rubies are found in Hungary, Sileſia, Bohemia, and 
* fome in Bralil. Homare and R. de Iſle. 

The value of theſe rubies is reckoned at the half of dia- 
monds of the ſame weight. Dut. 

Rubies are artificially mage from topaſes of Braſil, of a 
ſmoaky appearance, by giving them a gradual heat in a cru- 
cible filled with aſhes, until it is red-hot. See R. J. and Du- 
tens, who quote the Hiſtory of the Royal Academy of Sciences 
of Paris for the year 1747. It was Dumelle, a Jeweller, who 
communicated this ſecret to Mr. Guetard of the Royal Aca- 
demy of Sciences at Paris. The Edit. 

(w] This comes chiefly from Braſil, although ſome come 
alſo from the Eaſt Indies. The value of the balaſs-ruby is at 
the rate of zo ſhillings per carat, Dut. 50 

x] Thete come alfo from Braſil, but it is ſaid that their 
colour is loſt in the fire: if ſo they muſt be of a different na- 
ture from the Braſilian topaze, which gets a red colour from 
fire, as was ſaid Note 1. 


N. B. The Kubin di rocca of the Italians, or rubinus ru- 
pium is a true garnet, of a deep red and violet, or of the 
amethyſt colour. Wbat is called r1by of ar/entc, or of ſulphur, 
is he realgar: the ruby of zinc is the red blend : and the ruby 
of /ilver is the red ſiluer ore, &c. Homare. 
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s EC r. u. (44) 


The Sapphire, 


C. Saphire. Sopphirus gema. It is tranſparent, 
of a blue colour, and 1s faid to be the hardeſt 
next to the ruby, or diamond [y]. 

In conſequence of the ignorance I plead in 
regard to theſe ſorts of ſtones, I have given this 
a place by itſelf. 

Sapphires are ſaid to be found in Alſatia, at 
St. Amarin, but accounts of this kind are in 
general not to be depended upon, as the fluors 
are frequently met with ĩn collections and in the 


2 
— — 
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0 y ] The ſapphires in their rough or native . criſtallize 
moſt generally in two oblong hexagonal pyramids pointed 
at their tops, and joined at their baſes: yet they are fome- 
times found of an hexagonal cotumnar form. In the fire they 
loſe their blue colour. 

I have fonnd ſome of the deep blue ſapphires, and ſome of 
a milky colour, which, when looked through, varied their co- 
lours in the ſame manner as the milky bluiſh opals. This is 
however no reaſon why thoſe opats ſhould be marked under 
the name of ſapphire, and leſs fo fince there are alſo agates 
found of the ſame quality, This might rather give riſe to a 
queſtion, whether the name of mill or bluiſh opal is not to 
be conſidered as a vague term, ſince that principal quality is 


found in ſtones of a ſomewhat different nature, though they 


all belong to the flinty order? Eng, 


drug · 
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druggiſts ſnops under the name of ſapphires, 
when they are of a decp blue colour; not to 
mention that the quartz is always termed a pre- 
cious ſtone, wheneyer it is found clear and of a 
fine colour. The ſapphire is ſaid to loſe its blue 
colour in the fire. Thoſe which are but little 

tinged, are called white ſapphires. The ſapphire 
is ſeldom found of a very deep blue colour, and 
free from parallel flaws which run through 


it [a.] * 25 6 "Han: 3ECT 


2 . ä — — 
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[z] The fine hard ſapphiret, or, as jewellers call them, 
the oriental ones, are of the ſame kind as the ruby and the 
topaz, their colour excepted, See nate s to ſect. 76. 
- The King of France has one with a yellow ſtripe of a fine 
topaz in the middle. R. J. & R. de Berg. Some are found 
half green and half red. This ſubſtance is foilated like the 
ruby. Thoſe from Puy in Auvergne ſeem to approach to the 
true ſapphire, by their form and their ſpecific grayity : but 
they loſe both their colour and tranſparency by fire, and be- 
come black, and even yitrify, according to R. J. which proves 
that they are of a different kind. : : 
It is ſaid that ſapphires looſe their colour by fire, and re- 
main ſo hard and tranſparent as to paſs ſometimes for dia- 
monds. But Mr. Achard found that they are not altered in the 
teaſt by fire, in colour, hardneſs, nor weight; however, theſe 
circumſtances may not be common to all ſapphire, _ 
The ſapphire is the third in hardneſs, the ruby being the 
hardeſt of all after the diamond, Berg. And becomes electric 
by being rubbed. R. 7. Its name was taken from Zarge, 
the place where they were found, according to Lemery, quo- 
ted by Bomare, But it is evident from Pliny (Book 37. chap. 
9.) that the ſapphire of the antients was our lapis lazuli. The 
Edit. Se a 420 | 
Its ſpecific gravity is from 3650 to 3940. Berg. According 
to R. J. the oriental is=3.994 : the Brafilian 23. 1305: and 
that from Puy=4.0769. The ſapphire when powdered is _—_ 
3 7 wi 
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Fhe Topax. 
H. Topaz. Topazius gemmæ [a], 


This is a precious ſtone, which, when rough 


and perfect, is 24 in a cryſtallized form. At 
Schneck- 


Meena 
Liu 
_—_— * 


Fi 


with borax, or with micorocomic ſalt into a tranſparent glaſs, 
as well as with magne/ia alba. Berg. and Achard found nearly 
the ſame reſults from the analyſis of this gem. 

They are found in the ſame place as rubies : and thoſe 
called occidental, are alſo found in $.beria, Bohemia, Alſace, - 
and Auvergne, Rome de VIifle ſpeaks of one of this laſt place, 
which was entirely green or blue, according as the fide it was 
looked through. 

A good ſapphire of ten carats is valued at 50 guineas, If 
it weighs 20 carats, its value is 200 guineas, but under 10 
carats it may be valued by multiplying the carat at 10 hill. 
6 pence into the ſquare of its weight, Dut. 

Sapphires are preferable to common rubies, for jewelling the 
pallets of eſcapements, and the holes of wheel-pivots, in aſtro- 
nomical watches and clocks, on account of the homogeneous 
bardneſs of their ſubſtance : becauſe there are red ſtones which 
are called rubies, but are not uniformly hard. The jewelling 
watch and clock work is a very material Improvement of the 
Engliſh artiſts, who ſtand unrivalled ia the whole world for the 
regularity of their time - keepers. The Editor. 

[a] According to Pliny, (book 37. chap. 8.) this gem 
took its name from an iſland in the Red Sea, where it was 
ürſt found : but it is evident from his words that it was ſome 
kind of lapia ollaris, fu/ible ſpat, or other kind of ſtone of a 

* 
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Schneckenſtein in Saxony, theſe criſtals are 
found of a priſmatical octoedral form, with no 
points, but flat, and with ſome facets at the 
top; mon the oriental p have another 


figure [6]. 
Ex- 


— 


” — — I "I — — — 


reeniſn- yellow caſt, that the antients called Topaz ; fince he 
aks of a topaz of a greeniſh colour. and 4 cubits large, viz, 
above 6 Engliſh feet (68.476, French inches =7 2.978 Engliſh 
inches ;) which cannot be applied either to our topaz or to 
our thryſolite, as ſome pretend. It appears, however, by the 
following chapter of this ſame author, that our topaz was 
called Chryſolite by the antients, as its name indicates: but 
what he ſays of one Bocchus, who had ſeen one of thoſe gems 
of 12 Roman pounds weight, or 10,78. pounds troy, is not in- 
credible : fince there is now a rough topaz in the Princes ca» 
binet at the Hagne, of the ſhape of an epp, that is upwards 
of ſeven inches in length, and muſt er en weigh con- 
ſiderably more than the above. Edit, 

[5] J have ſome rough Brazil topazes, which are priſ- 
matieal, and of a rhomboidal quadrangular figure, pointed 
at one end, It is very likely, that they, as well as many other 
triſtals, may be pointed at both ends, when nothing has im- 
peded them during their cryſtallization. 
 Befides theſe, I have ſome fragments of other topazes, like- 
wiſe ſaid to be from the Brazils, which are all of them priſ- 
matical, but plainly ſhew, that ſome are pentagonal and others 
regular hexagons with points. 

The topazes loſe their colour in the fire, but ſome of them 


turn red in a certain degree of heat, and are therefore very 


much uſed inſtead of the pale rubies, and even are often ſold 
as ſuch. Eng. See Note u to Seft. 76. 

The topaz is of a lamellated ſtructure, like the other gems : 
it is the third in hardneſs after the diamond, and on being 
rubbed, becomes ele&ric. Its form is priſmatic of 6 or 8 
fides, ending in two quadrangular pyramids. - Some are ſtri- 


ated ; ſome are of a rhomboidal figure, and ſome are even of 


« cubic form, R. J. & Dutt. 
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Experiments by fire haue been made on the 
Schneckenſtein togazes by Mr. Pott, as may be 
ſeen in his Laugen [c]. To this kind I 


refer, 
a. The pale yellow topaz, which is almoſt 


colourleſs, and is found at Schnecken- 
ſtein. 


— — 2 — —— 


Their ſpecific g gravity is from 3.460 to 4. 860. Berg. Accor- 
ding to Briſon=4-.0106. and thoſe of Brafil=z.5365. R. b, 

The Topaz appears white when reduced to powder, it melts 
eaſily with borax and lime: when calcined it is conſiderabiy al- 
tered, loſes its colour and acquires weight. Fabr. 

The beſt topazes are called arzental : they have the fame 
properties as rubies and fapphires, (Note s, § 76): and of 
courſe have the ſame properties, the colour excepted, They 
are found in Pegu, Ceylon, Arabia, Egypt, ant Braſil, &c. 

Thoſe called occidenta!, loſe their co/our, tranſparency, and 
hardneſs in the fire, The topazes from Saxony, though they 
are as hard as the oriental, agree with the oczidental in their 
other properties. 

[e] The rock of Schneckenfſtein i in the valky of Danneberg 
in Voigtland, of the Upper- Saxony, is about 80 feet high, 
and about three times as much in its baſe: it is as hard as the 
topazes themſelves, and its powder is employed in poliſhing” 
them, 

But we have ſome topazes from Brazil, whoſe ſubſtance is 
widely different, as they do not loſe. their tranſparency, nor 
hardneſs by fire: but even turn red like a fne ruby, aud are 
told as ſuch (Note u. to 5 76). Thoſe fron Bohemia are in 
large priſms : their colour inclines to the hyzciath : and ſome 
are colourleſs, as ſome ſaphires are. 

Tavernier Pn of a very fine topaz belonging to the 
Mogul, of 1574 carats: and many others are known of a very 
large ſize. 

The oriental topaz is valued by multiplying the ſquare of its 
weight in carats into 15 or 16 fillings; anl the ocidental one 
at the rate of 5 or 6 2 Editor, from Duteas, R. del J. 
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b. The yellow topaz from Schneckenſtein. 
c. Deep yellow, or gold coloured topaz, the 
oriental topaz. | 


d, Orange coloured topaz, 


SECT. 79. (460 


The Chrxſolite. 


E. e. The yellowiſh green topaz, or chry- 
ſolite [4]. 

Is of a graſs-green colour, and may belon 
to ſome other ſpecies, which might be ät 
covered, if it could be obtained rough, or 
in its matrix, and large enough or in ſuch 
quantity as is neceſſary for experiments to 
be made. 


* The 


Wong ——_— 


La] Theorientil Cryſolite and Peridot are the very ſame gem. 
Dut. It becoms electric by being rubbed: its form is priſ- 
matic of 6 and ſonetimes of 5 ſtriated faces, (R, F.). They 
are found in the Eaſt Indies, Brazil, Bohemia, Saxony, and 
Spain; in Bourbon and Auvergne in France; and in Derby- 
ſhire in England. Some are likewiſe found with volcanic la- 
vas, as in the Vvarais, where ſome large lumps have been 
ſeen of 20 and 30 pounds weight, But it is remarkable that 
ſome of theſe chiyſolites are partly decompoſed into an ar- 
gillaceous ſubſtance, 

However, all cuyfolites are far from being of the ſame 
kind: the oriental ones only differ on account of their green 


-. hue : 


he 


1 
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J. The yellowiſh green and cloudy topaz, 
the Chryſopraſe PI. 
. | bd This 


. x 
3 


— 3 ——_— 8 — — n 
tt. Mt i. 


— — 


hue from thoſe ſapphires, topazes, and rubies of the ſame de- 
nomination, Theſe do not loſe their colour, or their tranſ- 
parency in the fire (R, F.) : but the common chryſolite ei- 


ther becomes opake by a ſtrong heat (Berg.); or is entirely 
fuſible: and it phoſphoriſes in the inſtant it melts, like the 
_ baſis of allum and gypſeons ſpar : with borax it produces a 


thin colourleſs glaſs. (Fabr.) 
Its ſpecific gravity is between 3. 600 and 3.700 (Fabr.): ac- 


cording to Briſſon, quoted by K. J. it is=2.7821, or 2.6923: 


and that of the Spaniſh chryſolite = 3.0989, 

Its ſubſtance is lamelated in the direction of the axis of its 
primitive form: but the chryſolite from Saxony is foliated in 
a perpendicular poſition to the ſame axis. R. J. 

The chryſolite of the antients was the ſame gem, which is 
now called Topaz, and the name of itſelf indicates that it ought 
to be ſo. Pliny very plainly ſays (B. 37. c. 9.) that the colour 
of the chryſolite is yellow like gold. Edit. l 

[e] Mr. Achard has made the analyfis of the Chryſo- 
praſe from Koſeinitz in Sileſia, which loſt its colour, and 
tranſparency in the fire, becoming cracked and white in its 
ſurface, but without melting. Its powder, either with ſalt 
of tartar, mineral alkali, nitre, or borax gave a diaphanous 
glaſs: and with other ſubſtances produced opake maſſes of 
different colours. n 

The Chryſophraſe is of a green colour, deeper than the 
Chryſolite, but with a yellowiſh tinge, inclining to blue, like 
the green leek, as Pliny ſays (B. 37. c. 8.). Mr. Achard 
ſays, that it never is found cryſlalliſed, and that it is ſemi- 
tranſparent, Mr. R. J. reckons it amongſt the quartz, and 
ſays that its colour is owing to the mixture of cobalt, as it 
gives a fine blue glaſs when fuſed with borax, or with fixed 
alkali, But Mr, Achard found the glaſs of a deep yellow when 
the fuſion was made with borax: and that it really contains 
ſome calx of copper inſtead of cobalt. Mr. Dut. ſays that 
ſome gold has been found in this kind of ſtone ; but this laſt, 

in 
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This is perhaps the ſubſtance which ſerves as 
a matrix to the chtyſolite: for thoſe T have 
ſeen of this kind are like the clear veined 


quartz, called in Swediſh Mzlk Cryflal, 
whichis of the firſt — of * zation. 


* w_ _ a it. tht. Moth 8 . 5 
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in all probability, belongs to ſome other claſs of ſubſtances, viz. 
to the vitrous ſpars. | 

The Aventurine in all probability is of this laſt Kind : its 
colour in general is of a yellow-brown-red ; but ſometimes it 
inclines more to the yellow, or the green, than tothe red colour. 
They are not quite tranſparent : and ſome ſhine with ſuch a 
brilliancy, that renders them of a confiderable value; but 
theſe are very rare, The common Aventurine is but an arti- 
ficial glaſs of various colours, with which powder of gold has 
been mixed: theſe imitated Aventurines make very often a 
better appearance than the natural ones commonly do, and 
have lowered their eſteem. 

As to the Praſe, its name from vdr ſhews it to be of a 
greeniſh-blue colour, like the leaves of a leck: it only differs 
from the chryſolite in its bluiſh-hue. Eait. 


SECT. 
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8 ECT. 80. (47. 
The Beryl. 


F. Bluiſh green topaz, or the beryl. 
This varies in its colours, and is called, when 
1, Of ko colour, the agua mari- 
na [ f ). 
2, 2 more green, the Beryl [g]. 
They are SY in the ſtream-works itt 
Saxony and Bohemia, in form of pebbles, or 
round pieces. 


— 
— — — 


— oö ²˙ D w- 


[/] The agua marina found by Pallas in the mountain 
Adontſcholo of Siberia, the Peru emerald, and the ch» y/olite 
from Brazil, are nearly the ſame, both in their form, and in 
their ſpecific gravity (R. J.). This laſt of the Siberian agua 
marina is 2,7213 (Briſſ.) It does not vitrify in the fire, but 
becomes opake, and cracks in its ſurface, Sage, quoted by R. J. 

The great Saxon mineralogiſt, and ſuperin endant of the 
mines, M. Pabſtvon Oheim, who has a very inſtructive col- 
lection, likewiſe poſſeſſes ſuch an octoedral aqua marina, on a 
piece of quartz druſe from Shneckenſtein, growing among 
ſome yellow topazes. It has no points, and the whole cryſtal 
has a flaw acroſs the priſm. Brun. | 

[2] The Beryl and agua marina are tranſparent, and of a 
green blue colour: ſome jewellers wrongly call them by the 
name of oriental coralina. They come from Ceylan, from the 
ſhores of Euphrates, from the neighbourhood of Mount Taurus, 
and from Brazil. Dat: 
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SECT. :, (4s) 
The Emerald, 


6. Emerald, Lat. Smaragdus gemma. Stwed, 
and Germ. Smaragd. Fr. Emeraude[þ]. 

Its chief colour is green, and it is tranſpa- 
rent [i]. I believe it to be, or to have been, a 
criſtal of its own ſeparate principle, fince in its 

ualities it differs both from the above-men- 
tioned, and from the rock eriſtal [4]; but I can- 
not 


D] The Romans called it the Neronian or Domitian gem. 


(Waller.) The Perſians and Indians call it pachae: and the 


Arabians zamarrut, from whence it is ſuppoſed the word 


ſmaragdus is derived. (Hill in his Notes to Theophraſtus, 


pag. 61.) 
The oriental emerald is a true ſapphire of a green colour. 
Li] The emeralds, in their rough or native ſtate, conſiſt of 
hexagonal columns, moſtly truncated at both ends. I have 
ſamples of both tranſparent graſs-green and light-green colours, 
which in a gentle heat become colourleſs ; but white and 
opaque in a ſtrong fire, without the leaſt mark of any fuſion, 
When cryſtalliſed cockle or ſhirl is found of a green co- 
lour, tranſparent, and free from cracks or flaws, it is com- 
monly called emerald by the jewellers, though it is generally 
of a deeper colour than the true emeralds, and alſo wants their 
luſtre; and hence it is that the cockle-ſpar from Egypt is 
called the mother of emeralds, However, it may be, that this 
cockle was in antient times faſhionable in Egypt, under the 
name of emerald, though now a days it is not ſo much valued 
as the emerald of this (filiceous) kind. Eng, 
DIe] The emerald, when heated to a white heat, becomes 
of a deep blue, and phoſphoreſceat, It however recovers its 


green ; 


% 
T. 
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not poſitively aſſert this, ſince I know no more 
of it, than that it is the ſofteſt of precious 
ſtones U,. and that, when heated, it is phoſ- 
phoreſcent like the fluors: and what in ſome 
cabinets is given out for its matrix, and ſaid to 
come from Egypt, is nothing elſe than a deep 


— * 


—— th. As — 


green colour when cold. When pulveriſed it becomes white : 
and melts with borax to a very thin colourleſs glaſs. aller: 

It becomes electric by being rubbed, ' X. J. | 

Its ſpeciſic gravity is 2,700, of 2,800 according to Wallerius. 

Briſſon makes it 2,7765: and Berg. from 2, 780 to 3,511. 

[!] 1. Pale green emerald, 

Comes from the Eaſt, and from Peru; their figure is an 
hexagonal truncatted priſm, Their baſis is a vein of white 
quartz. The fineſt druſe of this kind is to be ſeen at Loretto, 
in the treaſure of the Holy Chapel, near Ancona, conſiſting of 
more than an hundred great and ſmall emeralds. A fel- 
low to it is made by art, and both ate preſents of the king of 
the two Sicilies, to repreſent two Mount Calvaries. Brun. 

2, Dark green emetald, Theſe 

Are columnar, and ſtriped longitudinally ; their colour js 
very dark, and they are hardly tranſparent. The points are 
generally broken off, however Davila mentions one in form of 
a blunted triangular pyramid. There is one with a quinqua- 


gonal pyramid in the imperial cabinet at Vienna. Some of 


them, which muſt be ſeleQed by trials, have the properties 
of the tourmalin, (ſee & 85) of attracting aſhes, when they 
are laid on burning coals, and acquire a certain degree of 
heat; but I never could diſcover that they repelled them 
again. 

They do not attract ſo ſtrongly as the tourmalin. The 
Prince of Noja, in his letter on the tourmalin, mentions the 
Braſilian emeralds among thoſe hard ſtones, which when they 
are put into the fire; receive no electrie power like the tour- 
malin : but he was poſſeſſed of, and tried ſuch, as really had 
not that quality. The celebrated inſpector of the Auſ- 


trian mines, M. Jacquin, has been a witneſs of my experi- 


ments. Brun, 
L 2 green 


: 
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green cockle- ſpar [m], of which colour we like- 
wiſe find cockle, or ſhirl, in the iſland of Uto, 
near Stockholm, and at Norbery, in the pro- 
vince of Weſtmanland. 

Mr. Mailet informs us, that in former times 
the beſt emeralds were found in Egypt [x]. 


i 


[m] The original Swediſh has Tor! ſpat, that is, cockle or 
airl ſpar, of which will be ſpoken hereafter ; but the German 
tranſlation terms it, ein ſchoen ſpat, a fine ſpar; that is to 
ſay (in this ſenſe) a fine ſtuor. The ſchoerl or ſhirl of the 
Germans is a ſubſtance called by our Corniſh miners cock/:, 
D. C. 

u] Pliny mentions (B. 37. c. 5.) twelve kinds of eme- 
'ralds: but, by his words, it clearly appears that many of theſe 
were different green ſtones, ſo called by the Antients. Theo- 
phraſtus ſays (pag. 65 of Hill's edit.) that, in the records of the 
Egyptian kings, mention is made of an emerald 4 cubits long, 
and 3 broad: and of an obeliſk compoſed of 4 emeralds, 
which was 40 cuhits long, and from 4 to 2 cubits wide. Each 
Egyptian cubit, according to Paucton, is equal to 10 revs 
French inches, or near 11 Engliſh inches. If theſe and like 
accounts of large emeralds are to be depended upon, we muſt 
think they were ſome ſparry fluors like thoſe we have in Der- 
byſhire, or ſome green glaſſes, like thoſe manufactured in Eng- 
land, which are as beautiful, as the true emeralds; and of 
this kind ſeems to be, that large one kept in the Abbey of 
Reychenaw near the Lac of Conſtance, mentioned by Rome 
de Vifle, pag. 246. vol. II. of his Cryſtallography, which mea- 
ſures above two feet and a half in length, &, The Edit. 
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SECT. 82. (Additional from a Note of 
Mr. Engeſtrom to 5 49.) 


The Hyacinth, 


H. To the precious ſtones belong alſo the Ja- 
cinths, or Hyacinths, which are criſtals harder 
the thau quartz criſtals, tranſparent, of a fine red- 
ae, diſh yellow colour, when in their full luſ- 
tre [o] and formed in priſms pointed at both 


mA ends; theſe points are always regular, in regard 
eo · to the number of the facets, being four on each 
the point, but the facets ſeldom tally: the ſides 
Foy alſo, which form the main body, or column, 
ch are very uncertain, in regard both to their 
5 number and ſhape, for they are found of four, 
— five, ſix, ſeven, and ſometimes of eight ſides: 
- further, the column or priſm is in ſome alſo ſo 
g. compreſſed, as almoſt to reſemble the face of a 
« | ſpherical facetted garnet | p]. 
a | | he 
” ; Theſe 
eas - N 
[0] The beſt Hyacinths come from Arabia, Calecut and 
Cambaya. They only differ in colour from rubies. R. 7. and 
Dut. They are called oriental, when very hard and bril- 
liant; and they are then reckoned among topazes : but when 
they are ſoft, they belong to the garnet kind: thoſe from 
Compoſtela in Spain are of this laſt fort, Wail. 
According to Dutens, the ſpecific gravity of this gem is 
2,631 : but Rome de VIſle ſays that Briſſon found it to be 
3,6873; and thoſe of Europe 3,760, 
— [p] They are of a dodtcaedral form like the — but 


L. their angles are more obtuſe. R. J. | 
| | L 3 The 
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Theſe criſtals loſe their colour, become white, 
and do not melt in the fire; by which qualities 
chiefly they may be diſtinguiſhed from garnets, 
(4 84) which are likewiſe ſometimes found of 
a colour not inferior to the true jacinths, The 
author had not, at the time when he wrote this 
_ Eflay, ſeen the true jacinths, but mentions in 
Section 69, 2. c. that the reddiſh yellow gar- 
nets from Greenland are fold by the jewellers 
for jacinths; ſo are likewiſe the Eaſt Indian 
garnets of the ſame colour, and, what is till 

more, there are ſome jewellers that do not know 
the true diſtinctions between a jacinth and a 
garnet at all, but buy and ſell the garnets for 
jacinths, when they are of a fine reddiſh yellow 
colour: this muſt in particular be owing to the 
ſcarcity of the true jacinth, 

Mr. Cronſtedt has ſince informed me by let · 
ter, that he had lately got ſome jacinths of a 
quadrangular figure, which did not melt in the 
fire, but only became colourleſs ; this confirms 
what I have already mentioned about the ja- 
cinths I tried, and which are above deſcribed. 


The Jacinta la bella of the Italians is a garnet of this yel- 
Jowiſh hue : but when it is more of a reddiſh colour, it is then 
called vermeille by the French. K. J. and Dat. | 

The Chryſolectre is a yellow brown hyacinthe, like honey, 
or amber, but very diſtip& from the two above by being leſ 
hard, and by not haying any electric power, Dur, 


SECT. 


SeQ. 83. LICEOUS EARTHS, 151 
£ 


SECT. 83. (Additional.) 
The Amethyſte. 


I. The Amethyſte is a gem of a violet colour, 
with. great brilliancy, and as hard as the belt 
kind of rubies or ſapphires, from which it only 
differs by its colour. This is called the oriental 
amethyſte; and is very rare: when it inclines to 
the purple, or roſy colour, it is more eſteemed, 


than when it is nearer to the blue. 


Theſe amethyſtes have the ſame figure, hard- 
neſs, ſpecific gravity, and other qualities, as 
the beſt ſapphires or rubies: and come from the 
ſame places, particularly from Perſia, Arabia, 
Armenia and Weſt-India. Wall. Dut. Bom. and 
R. F. N. B. This gem muſt not be confound- 
714. miſtaken, with the Syrian garnet, See 

4. 

The amethyſtes called occidental, are of the 
ſame nature as rock cryſtals, and have the ſame 
gradations, viz. of a violet inclining to the pur- 
ple or roſy colour, or — to the blue: 
very often they are ſemi-tranſparent without 
any colour in one end, and violet towards. the 
other. The beſt are found in the Vic moun- 
tains of Catalonia in Spain, and at Wieſenthal 
in Saxony, as well as in Bohemia in Germany, 
in Italy, and in the province of Auvergne in 
F rance. | 

L 4 Cryſtals 
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Cryſtals within the geodes, or hollow agathe- 
balls, are very often found of an amethyſt co- 
lour, and ſome are very fie. R. F., 

What we call now amethy/te root, or mother 
of amethyſt, is but a ſparry fluor, of which we 
have plenty in Derbyſhire; many fine orna- 
mental pieces are made of this ſubſtance in dif- 
ferent forms'and ſhapes. Theſe ſpars are found 
in ihſulated maſſes, ſometimes pretty large: but 

never in the form of large rocks, Edit, 


$E CT. 84. (Additional.) 
Te Garnet, 


K. The garnet. Lat. Granatus. Swed. Aecta 
or Klar Granat. French, Granat. Germ. Echter 
or Klarer Granat. 0 
This ſtone when tranſparent and of a fine 
colour is reckoned among the gems : but it va- 
ries more than any, both in the form of its criſ- 
tals and in its colour, ſome being of a deep- and 
dark red: ſome yellowiſh, and purpliſh : and 
jome brown, blackiſh, and quite opake. In ge- 
neral their luſtre is leſs than that of other gems, 
as well as their hardneſs, which yields to the 
file although they may ſtrike fire with ſteel. 
But as to their form, theſe criſtals take almoſt 
all forts of figures, as the rhomboidal, tetrade- 
caedral, and ſome are in an irregular form. 
Their ſpecific gravity according to Wallerius 
is from 3,600 to 3,900 and even to 4,400. 
| | „ According 
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According to Briſſon 4,100. | 

"Thoſe of Bohemia according to Cotes 4.360, 

And thoſe of Sweden according to — lame 
author, 3,978. 

Their colour proceeds from the iron which 
enters into their compoſition, and according to 
Mr. de Sauſſure even the fineſt oriental garnets 
attract the magnetic needle at a ſmall diſtance. 

The Syrian garnet is the fineſt and beſt 
eſteemed. It js of a fine red inclining to the 
purple colour, very diaphanous, but leſs bril- 
liant than the oriental amethyſt. It ſeems to 
be the amethyſtizontas of Pliny: the Itahans call 
it rubino di rocca, and is found in Syria, Calcutta, 
Cananor, Camboya, and Ethiopia. 

The fine garnet of a red inclining to a yellow 
colour, is the ſoranus of the antients, the ver- 
meilie of the French; and the giacinto guarna- 
eino of the Italians. Its name is taken from 
Sorian, or Surian, a capital town of Pegu, from 
whence thefe gems are brought: when they 
have a brownith taint, they are then called 
hyacinths. 

The occidental garnet is of a deep and dark 
red, and its hardnef: 3 is leſſer. However, ſome 
very fine hard garnets are found in Bohemia. 
Garnets are found alſo in Hungary, at Pyrna 
in Sileſia, at S. Sapho in the Canton of Berne, 
in Spain, and in Norway. 

The garnet melts in the focus of a good burn- 
ing glaſs into a brown maſs, which 1s attracted 
by the load- ſtone, and this ſhows that iron enters 
conſiderably into its compoſition. 


Some 
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Some garnets are found, which contain a lit- 
tle gold. Thoſe called zingraupen by the Ger- 
mans contain tin. | 

Sce Sect, 68 of the Author, where theſe gar« 
netic ſubſtances are treated of at large. 

It is probable that the /apis alabandicus of 
Pliny, book xxxvi. c. 8. which was black, and 
that other he mentions, of a deep purple (B. 
XXXV11. C, 7.) among the gems, were both true 
garnets, Ea. x 


SECT. 85. (additional) 
L. Tourmalin. Aſhdrawer. Tourmalinus, Lapis 


eleftricus. Trip in germ. 

This 1s a kind of hard ſtone, lately brought 
into notice by its electrical properties [q]. 

1. Its form is a priſm of nine ſides of differ- 
ent breadth, moſtly truncated, and ſeldom ter- 


minating in a pyramid at each end, which is 
either 


nt — — 
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[2] This ſtone has been known in Europe fince the year 
2717 only, in which year Lemery firſt ſhewed it in the Royal 
Academy of Sciences at Paris. Since that time it has been 
made more known; and the Dutch have fpread it every 
where, Moſt of them are flat on one fide, and convex and 
poliſhed on the other. There ate, howeyer, likewiſe ſome 
rough ones like pebbles Moſt of them are tranſparent : 
and the Prince de Noja, in his letter to Count Buffon, af- 
firms, that he likewiſe had an opake one. The largeſt I ever 
ſaw is in the cabinet of Mr. Steiglitz at Leipzig: its ſize is 
nearly a ſquare inch, and its thickneſs two lines. Beſides 
this ſize, it has a very remarkable quality, When you look 


mrough the two largeſt ſurfaces, which are but two lines 
aſunder, 


—_ ry 


$ 
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either compoſed of three pentagons, or of nine 
triangles. 

2. When heated in the fire, it gives ſigns of 
contrary electricity on the two oppoſite ends 
of their priſmatic form [r]. But many of theſe 


— 
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—— 


aſunder, it appears wholly opake; but covering theſe, and look · 


ing through the ſmall ſurfaces which are near 12 lines aſunder, 
it is quite pellucid : which muſt neceffarily ariſe from the pecu- 
liar texture of the ſtone, It is only flat on one fide, We 
know nothing of the ſpot where the Tourmalin is generated. 
Aepin and Bergman have written the lateſt difſertations upon 
it, and mentioned all its electric qualities. Dr. Pallas, from 
whom we are now to expect great elucidations on the natural 
hiſtory of Siberia, ſhewed me a Tourmalin, which was per- 
fectly like the others in colour, hardneſs, and tranſparency, 
but would not draw aſhes. Wilſon affirms, that when a tourma- 
lin is made red hot, and kept in a violent fire for half an 
hour, it does not loſe its colour; and if it is cooled of a ſud- 

den in water, it loſes its electric quality for ever. Brunnich, 
[r] Some ſpeak of poles of clefiricity.in theſe ſtones (See 
R. del, J.) meaning that the power of electricity is the ſtrongei 
in the middle axis of the two oppoſite parts of their priſmatie 
form. This ſeems to be rather an aukward expreſſion for con- 
veying that idea! Others ſpeak of a certain phoſphoric 
corruſcation in the moment of its fuſion by a ſtrong heat: as 
if there would be wanting any phoſphoric power or quality to 
ſhine of a ſudden in the very moment of its fuſion, in which 
the outſide parts paſs into an even ignited ſtate! In the cu- 
lation of gold and ſilver, the corruſcation, or ec{ary as the 
rench call it, appears in the very moment that all hete- 
rogeneous particles of the alloy are gone off; and this be- 
comes more remarkable, becauſe the purified metal fixes it- 
ſelf immediately after; on account of wanting a higher de- 
gree of heat to be kept then in fuſion, than whilſt it was 
mixed with the other metal of the alloy. N. B. Profeſſor 
Bergman found ſeveral opake ſchoerls of Sweden to poſſeis the 
fame electric qualities of the Tourmaline ; but could not find 
any pellucid ones with the ſame property. The Editor. 
5 | | {tones 
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ſtones are not in the leaſt electric. However, 
on being rubbed, they become electric in their 
ſides, like other diaphanous gems, 

3. They are as hard almoſt as the topaz, and 


ſtrike fire with ſteel. 


4. They melt by themſelves in a ſtrong fire, 
though with difficulty. 

5. With the microcoſmic ſalt they melt per- 
fectly; but only in part with borax. 

6. With mineral alkali, they are divided into 
a kind of powder, 

7. The three mineral acids diſſolve them, 
when firſt reduced to a powder. 

8. They bear a greater ſimilarity to ſchoerls, 
than to any other ſtone : but their component 
parts ſhew that they may be ranged with pro- 
priety in this place, along with other precious 
ſtones: as the argillaceous earth is alſo the moſf 
prevalent in their compoſition, 

2. The oriental Tourmalines are found in 
the iſland of Ceylon. They are tranſpa- 
rent, of a dark brown yellow : and their 
ſpecific gravity is from 3,062 to 3, 295. 

5. From Braſil. Tranſparent. Theſe are 

green, for the moſt part; but there are 
alſo ſome red, blue, and yellow : their 
ſpecific gravity 13 from 3,075 to 3,180, 

c. From Tyrol. Of ſo dark a green as to 
appear opake. Their ſpecific gravity is 
about 3050. Theſe are found in beds of 
ſteatites, and lapis-ollaris amongſt the mi- 
caceous veins, talcs, and hornblende of 

Schneeberg, 
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Schneeberg. Jurzagl, and Zillerthal, in 
the mountains of Tyrol. The Editor. 

d. From the mountains of Old Caſtile in Spain. 
Theſe are tranſparent, and have the ſame 
properties as the preceding ones. The Edi- 
tor, from Bergman, Muller, Fabroni, Rome 
de PIfle, and de Launay. N. B. According 
to this laſt able mineralogiſt, the Tourma- 
lin has been already ranged among the pre- 
cious ſtones in the Copenhagen edition of 
Cronſtedt, in 1770. 


SECT. 86. (55.) 


M. The Opal. Opalus. Pacdros Gracorum[s1, 
the Giraſole of the Italians. 

It is the moſt beautiful of all the flint kind, 
owing to the changeable appearance of its co- 
lours by reflection and retraction, and mult 
therefore be deſcribed under both theſe circum- 
ſtances [z]. | 

a. The Opal of Nonnius, the Sangenon of 

the Indians. 

This appears olive-coloured by reflection, and 

ſeems then to be opake, but when held 


ä 


r * 


[Ls] Wallerius calls this precious ſtone the Paederos Plinii, 
which muſt be underſtood of what he mentions in his book, 
37. c. b. but the fame naturaliſt. Pliny, gives alſo this name 
to a different ſtone, as appears by the chap. g. of the ſame 
book, 37, where he ſays Candidarum dux et Paederos, men- 
tioning a leis valuable gem, p/eb-1am gemmum. The Edit. 

[er] Ir Jofes irs colour and tranſparency in fire; and in 
other reſpects is affected by it as a quartz or flint. 

It fuſes with bor..x though difliculily, 

Its ſpecific gravity is 1.900, and upwards, Fabr. ex Mal- 


2 againſt 
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againſt the light, is found tranſparent, and 

of a fine ruby red colour. a 
That opal is ſuppoſed to have been of this 
kind, which Pliny mentions in his Na- 
tural Hiſtory, book 37, chap, 6. and which 
he ſays, was in the Senator Nonius's poſ- 
ſeſſion, who rather ſuffered baniſhment 
than part with it to Anthony. 
This ſtone was in Rome at that time valued 
' at 20000 ſeſterces\z]. The here 
particularly deſcribed, was found in the 
. ruins of Alexandria; it is about the ſize 
of a hazle-nut, and was bought for a trifle 
of a French drogoman [x] named Roboly, 
and preſented to the French general Conſul 
Lironcourt, who afterwards offered it to 
fale in ſeveral places for the ſum of 40,000 
rixdollars. See Haflelquiſt's Travels to the 
Eaſt, under the article Opal | y]. 


— = — — — — — — — — 
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L] According to Paucton (in his Metrologie, p. 433,) twenty 
thouſand ſeſterces were worth 4500 French livres, or 187 
Louis and a half. It is remarkable that the ſame author has 
aſſerted at page 398, that the value of 20000 ſeſterces is only 
39006 French livres, which hardly amounts to 163 guincas. 
1 could wiſh this contradiction might rather be attributed to 
an error of the preſs, or to my own miſtake, than that ſo 
uſeful a book ſhould be blotted with ſuch errors. The Edi. 

[x] That is to ſay Lnterpreter and Broker in Turkey. 
Wern, 

[ y] This very ſtone was in the year 1763, in the poſſeſſion of 
his Excellency the Duke de Nivernois, then ambaſſador to ths 
Britich Court. D. C. 

However, Wallerius thinks, that this opal found in Alexan- 
dria, wos not that of Nonius, mentioned by Fliny ; and adds, 
that it was ſuppeſcd by many to be no more than a — 

* 1 1 
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There is, however, another of the ſame kind 
in Sweden, which by reflection appears ra- 
ther brown ; but by refraction it is red with 
violet veins. 

b. The white opal. Its ground is white of 
a glaſs- like complexion, from whence are 
thrown out green, yellow, purple, and 
bluiſh rays; but it is of a reddiſh or rather 
flame-colour, when held againſt the light. 

1. Of many colours. The oriental opal (z]. 

2. Of a milkey colour [a]. From Eibenſtock 


in Saxony. 
3. Bluiſh 


K PIES 4 „ » — 
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feit of ſine glaſs, or paſte. Indeed the ſame Pliny, in the above 
quoted chap, O. B. 37. aſſerts, that glaſſy compoſitions were 
made in India quite fimilar to true opals : but adds, that they 
might be diſtinguiſhed from one another by expoſing both to 
the ſolar rays between the fingers, the true opals tranſmitting 
and throwiag the light in different groupes and directions, whilſt 
the artificial ones only tranſmitted it with an uniform colour, 
Pliny might as well have added another more certain teſt, viz, 
that of trying their hardneſs by a hard file, It is a pity that no 
mention is made of the above Duke's opal being ever tried by 
theſe two teſts. Perhaps the owner did not wiſh to clear up 
the matter. The Edit. | 
[z] Wallerius, in his Mineralogy, (Ed. 1778) ſays, that 
this white opal anſwers much better the deſcription given of it 
by Pliny, than the olive-coloured one, aſſerted by Cronſtedt : 
and there is no doubt but by an attentive peruſal of rhe ori- 
ginal of Pliny, one cannot fail of preferring the opiaion of 
Wallerius. ; 
As to the irregular compartments of various colours which 
diſtinguiſh this kind of precious ſtones, they are well ac- 
counted for in the manner explained in the firit Note to the 
following Section. The Editor: n 5 
[4] I have lately obtained a ſmall piece of pſeudo- agate, 
from the Eaſt Indies, which is of a yellowith brown, and pale 
blue, or rather milk colour, with a ſhining brightneſs, exactly 
lik 
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3. Bluiſh, and ſemi-tranſparent; This is not 
ſo much valued as thoſe which are more 
opake; becaufe it is eaſter to be imitated by 
art [5] 


* * 
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like that of the milky opals of this ſection, and received alſo 
Tome other ſpecimens found at St, Georgio, near Turin in 
Piedmont, there called by the name of Pſeudo-2gates (Baſtard 
2gates), a name which ſeems very well adapted to this ſtone ; 
fince in every reſpect, hardneſs excepted, it comes neareſt to 
the agates ; becauſe, 1. It is tranſparent in the ſame degree 
as agates, and varied with red and grey colours, interſperſed 
ſometimes with white opaque veins, or rings, and black den- 
dritical figures, 2. It is of a very fine and ſhining texture, 
when broke, rather ſuperior to thoſe of the agates, but ſo 
ſoft that it ſcarce yields any ſparks when ſtruck againſt ſteel; 
and does not admit of any poliſh but what is inferior to the 
luſtre of its natural texture: however, it lightly marks com- 
mon window glaſs. 3. When broke through the dendtites, it is 
as ſmooth and ſhining at that place as in any other; and theſe 
dendrites vaniſh in the fire, without leaving any pores in the 
ſtone. 4. It does not melt before the flame, by the blow-pipe, 
but becomes perfectly white and opaque. 5. Nor is it fufible 
even with borax, 6. It does not ferment with the acid of 
nitre, 

Sometimes this ſtone is ſurrounded with a white cruſt, like 
common flints in the ſtrata of chalk, which cruſt has likewiſe 
the ſame effect as that of the flint, when this laſt mentioned 
has been previouſly freed from the adherent chalk ; viz. 1. 
It does not diſſolve in tlie acid of nitre, 2. it is not fuſible by 
iticif in the fire, 3. But welts pretty eafily with borax, 
though without any, efferveſcence, contrary to what we ob- 
ſerve with calcareous ſubſtances ; and thus borax will diflolve 
a quantity equal to about three quarters of its own bulk, 
though not without difficulty, eſpecially towards the end of 
the operation; but the glaſs becomes quite clear and colour- 
leſs, inſtead of growing white and opake, as with calcareous 
ſubſtances, Enge/t. 

Ie Net only this, but alſo ſome of the other kinds df 


opals have been well imitated by art, there being found com- 
poſitions 
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SECT. 87. (49) 


Obſervations on the preceding bodies, called. pre- 
cious flones, or gems. 1 bo , 


I have before mentioned: the reaſons, why I 
give theſe their ſeparate places from the fol- 
lowing ſtones, among which they might elſe 
have been ranked, as they are already in other 
ſyſtems: to which I will venture to add, 
that, as a naturaliſt, I cannot conquer that ge- 
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poſitions of glaſs, which ſhew vety different colours by refrac- | 
tion from what appeat by reflection. A curious ancient one 

of this kind is to be feen in the royal abbey of St. Dennis, 
near Paris, which is green on the outſide, and ſhews a fine 
ruby colour, when viewed againſt the light. 1 have Teen alſo 
glaſs-paſtes, ſome made in London, by Edwftd Delaval, Eſq; 
F. R. 8. and ſome others by Mr, More, Secretary to the 80 · 
ciety of Arts, which appeared of a yellow-brown, or other 
colour by reflection: but when held againſt the light, tranſ- 
mitted a fine blue, or a purple, and red colour, like the /ap< 
Pbires, rubies, garnets, hyacinths, &c, Wallerins points out 
the proper ingredients to make theſe paſtes: and 1 found 
by chance that the red glaſs of Kunkel (whoſe compoſition' may 
de ſeen in Fournal de Phyfique Suppl. to 1782), being overs 


melted or ed in 2 common fire, produces the like effect, © 


tranſmivting a colour by refraction, and à different one by're- 
flection. But the fine imitation of the true white opals, made 
by the Indians and mentioned by Pliny m the above quoted 
paſſage of his Book 37 C. 6, never were produced, ws far 261 
know, by the moderas, The Edit. SITES 
Vor. I. N neral 
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neral weakneſs of valuing them ſo highly; for 
beſides their ſurpriſing hardneſs, and fine colours, 
that pleaſe the eye, it is not without foundation, 
that they might be thought applicable to every 
uſe for which the filiceous kind is employed, 
if they were to be had in large quantities : and 
by that alone it is that they — have the 


preference of the other ſtones of this order [c]. 


In regard to their colours, it is to be obſerved, 


that thoſe of the ruby and emerald are ſaid to 


iemain in the fire, but that the colour of the 
topaz flies off: hence it is uſual to burn that 


4 - * 
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5 The tranſparency and cryſtallized forms ,of gems may 


be added as a further motive for treating of them before the 
other kinds of hard ſtones : but as to their conſtituent parts, 
late experiments have ſhewn that for the moſt part it is the 
argillaceous and not the /iliceous earth, which has the greater 
ſhars in theircompoſition, at will be ſeen in the Table annexed 
to the note in page 165. But even this will ſcarcely be a ſuf- 
ficient reaſon for claſſing them in the argillaceous order. of 
earths ; if it he true that they, owe their extreme hardneſs 
to the portion of ſilex, which enters into their compoſition. 

All gems and cryſtals are obſeryed to be of a foliated or la- 
minated ſtructure, and of various degrees of hardueſs, When- 


ever. the edges of theſelamine are ſenſible to the eye, they have 


* 
/ * 


Fiety of their colours; Edit. 


a; fibrous appearance, and reflect variegated ſhades ' of, co- 
urs, which change ſucceſſively according to their angular 
potion to the eye. Theſe are called chatoiantes by the French: 
39d, what is a blemiſh in the point of tranſparency, often in- 

aces their value on account of their ſcarcity, But when the 

Gance of a gem is, compoſed of a broken texure, conſiſting 
of various cluſters or ſets of laminæ differently inclined to each 
other, it emits at the ſame time various irradiations of diffe- 
rent colours, which, ſucceed one another according to their 
age of poſition, This kind, of gems, are called Opals, which 
re. v3lued in proportion to the brilliancy, beauty, and va - 
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m on purpoſe that it may be made uſe of in- 

ead of the diamond, as it is harder than the 
quartz cryſtalſa*}]. The colours of gems are com- 
monly ſuppoſed to- depend on metallic vapours: 
but may they not more juſtly be imagined to 
ariſe from a phlogiſton, united with a little me- 
tallie or ſome other earths? becauſe we find that 
metallic earths, which are perfectly well cat- 
cined, give no colour to any glaſs, and that the 
manganeſe, on the other hand, gives more co- 
lour than can be aſcribed to the ſmall quantity 
of metal which is to be extracted from it [5]. 

The phlogiſton may perhaps have more diffi- 
culty to eſcape through the pores of the hardeſt 
of the precious ſtones, if it is true that the pro- 
perty of loſing the colour is in proportion to 
their hardneſs, as ſome authors Rem to indi- 
cate, by aſſuring us, that none but the coloured 
diamonds and the rubies keep their colours in 
the. fire; but in this circumſtance F likewife 
want experience, but hope to ſee it illuſtrated by 


[a*] This is a miſtake, Se n:#e [u] te Set. 75, The Au- 
thor meant the Sapphire. Edt. 1 
[5] As to the various colours of gems, no doubt, they proceed 
chiefly from the mixture of iron which enters into their com- 
poſition, as appears by the reſults of repeated onalyſis of 
them, which are expoſed in the table at the end of the fol- 
lowing Note. The hint given by the noble author in the text 
of this ſection, viz. that their colours may ariſe from the phlo- 
giſton united with fome metallic earth, evinces the ſuperiority 
of his judgment and great ſagacity in mineralogical matters: 
for it is now well known that calces of iron when dephlogiſticated 
produce the red or yellow colour bf 'marbles, and when it is 
phlogiflicated to a certain degree, it produces the blue and 
green colours, See \ 47. pag. 81. The Editor. 

| M 2 thoſe 
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thoſe who may happen to get an opportunity of 
diſcovering the true methods to deliver the 
world from the many ambiguities and diſtinc- 
tions, which have been made on this. ſubject, 
and which perhaps are all formed upon as great 
reafon, as thoſe we ſtill uſe in diſtinguiſhing the 
oriental and occidental gems, which ſignibes in 
other words no more than hard and clear, or 
foft and flawy, deeper or paler, or of good or bad 
colours [a]. © 
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(ai The eryſtallization of gems deſerves to be taken notice 
of in this place. No doubt but it depends on the ſame cauſe 
which produces that of /alts, earths, and metals, and which 
we are unable to expreſs in any other way but by the mutual 
attraction of the component parts that conſtitute each maſs, 
It is highly probable that the moſt minute moteeules, or ſta- 
mina, of each kind of cryſtals are poſſeſſed of a determinate 
angular figure, endowed with reſpective powers of attraction, 
from which ariſes the aggregation of cach compound. Sir 
Torbern Bergman has written a very valuable treatiſe on this 
ſubject, which the reader may conſult for his ſatis faction. 
But as to the particular configuration of each ſpecies of 
gems, we can hardly depend upan any individual form, as a 
criterion to aſcertain each kind: and when we have attended 
with the utmoſt care to whatever Mr. Rome deVIfle has written 
with ſingular induftry on this ſubject, in the 4 large volumes 
gv. of his Criſtallagraphie, we muſt at laſt appeal to the che- 
mical analyſis of each ſubſtance ; becauſe it very often aſſumes 
various forms. Theſe trials and chemical proceſſes muſt re- 
quire not only much ingenuity and practical knowledge, but 
alſo a very conſiderable expence, on account of the dearneſs of 
theſe precious ſubſtances: but their reſults would not pro- 
bably extend our knowledge much beyond what we already 
know, by the great ſkill, accuracy, and indefatigable labours 
of the above celebrated Profeſſor of Upſal, and of the inge- 
nious Mr, Achard of Berlin, to whoſe names we may add thoſe 


. 


of Scheel, Morveau, Darcet, and Bayen. 
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SECT. 8. (50.) 
Quartz, in general. 


uartz. Quartzum, 
This ſtone is very common in Europe, and 
eaſier to be known than deſcribed. It is diſtin- 


II" "ON 


— — —— — 


In the following table of the component parts of gems, the 
letter B is prefixed to the analyſis of Bergman, and 4 to that 
of Achard, 


Argillaceous. Silic. Calcareous. Iron. 


Red ruby oriental B. 40 39 9 10 
Ditto A. %% 49 vy 11 
Blue fapphire orient. B. 58 38 5 "y 
Ditto A. 58 33 6 3 
Yellow topaz from Saxony B. 46 39 8 6 
Green emerald orient. B. 60 24 8 6 
Ditto A. 60 23 10 7 
Yellow brown Hyacinth | 

orient, B. 40 25 S077: = 
Ditto A. 42 22 20 16 
Tourmallin from Ceylon B. 39 37 1 9 
Ditto from Braſil B. 50 34 1 $ 
Ditto from Tyrol B. 42 40 12 
Garnet from Bohemia A. 30 48 . 
Chryſopraſe from Koſei- Magneſia. Copper. 

nitz in Sileſia A. o 1 944 „„ «t 2: 


Mr, Achard, who made the analyſis of the Chryſopraſe 
from Koſeinitz in Sileſia found it to contain 456 grains of filt- 
ceous earth; 8 of calcareous earth; 5 of ſparry fluor's earth 
(which is the true calcareous earth, and makes 13 grains of 
this laſt) ; 6 grains of magneſian earth; 3 of copper; and 2 
grains of iron : which numbers were reduced like thoſe of the 
Table, This ſeems to be the only gem which contains no 
argillaceous earth, Edit. 2 
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uiſhed from the other kinds of the ſiliceous 
order, by the following qualities. 

1. That it is moſt generally cracked through- 

out, even in the rock itſelf, Whereby, 

2, As well as by its own nature, it breaks ir- 
regularly, and into ſharp fragments. 
That it cannot be eafily made red hot 
„ cracking ſtill more. 

It never decays in the air. 

1 Melted with potaſhes in a due proportion, 
it gives a more ſolid and fixed glaſs than 
any other of the ſiliceous order. 

6. When there has been no interruption in 
its natural accretion, its ſubſtance always 
cryſtalizes into hexagonal priſms, i 
at both, ends. 

7. It occurs in clefts, fiſſures, and ſmall veins 
in rocks. It very ſeldom forms large veins, 
and ſtill ſeldomer whole mountains, with- 
out being mixed with heterogeneous ſub- 


ſtances JJ. 


ym 


[FI Quartz neither loſes its hardneſs nor its weight, by 
calcination, Its texture is lamellar. . Theſe ſtones are in ge- 
neral the pureſt of the ſiliceous genus, though moſt contain a 
flight mixture of other earths: the moſt obvious diſtiaction 
among them ariſes fram their tranſparency or opacity. Edit, 

from Kirvan, &6, 


. SECT, 
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SECT. 8g. (51.) 


; % 


The Quartz is found, 1. Pure, Quartzum 
purum. 

A. Solid, of no viſible particles, with a gloſſy 
ſurface. Particulis page le 
cie poli ta, Fat Quartz. vi 


a, Tranſparent and colourleſs, Diaphanum, 
Is found in the copper mines in the north 
part of Norway and in Siberia. This has 
no criſtallized form, but is-nevertheleſs as 
clear as quartz criſtals of the beſt water. 


3. White, the common fat uartz. 


c. Blue, from the iſland of Utto, in the pro- 
vince of Smoland, 


d. Violet, from the iſland of Uto. 


B. Grained. Textura granulata, Dry Quartz. 5 


a. White from the gold mines at Adelfors in 
the province of Sodermanland, and the cop- 
per mines at Louiſberg in Weſtmanland. 


. Pale green, from Adelfors. 


C. Sparry quartz. Textura Spatoſa. | 


This is the ſcarceſt, and ought not to be con- 
founded with the White Felr-Spat ; becauſe it 
1s of a ſmoother appearance, and breaks into 
larger and more irregular planes, 


M 4 andy Whitiſh 
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4. Whitiſh yellow, from the Gold Mines in 
Hungary. | 
b. White, from the Iſland of Uto [g.] 


SECT. go. (52) 


D. Criſtallized Quartz. Quartaum Cry/tal. 
liſatum. Rock Cryſtal. Quartz Criſtal. 


Criſtallus Montana []. 
ts 


1 II I—_ * * * 2 — a — „ 4 r — _ 


Ie] The Hungarian gold and filver veins near Hoderitch, 
which are often ſome fathoms wide, afford this lamelated and 
porous quartz, There are white, yellow, and blue ſorts of it ; 
and ſometimes it is finely cryſtallized in pyramidical figures, 1 
have not found this ſpecies any where elſe in Hungary, uoleſs 
— Stolberg, where ſome of the . veins have a little of it, 

run. . 

[L] When great quantities of quartz are continually agi- 
tated by the falls and motions of river and ſea water, they are 
reduced ſometimes to ſuch very minute parts as to be eaſily car · 
Tied away, ſuſpended in the water: and there are ſands of ſq 
minute a fize as to meaſure leſs than the two or three hun · 
dredth part of an inch, Theſe are called Quick Sands. Im- 
menſe tracts of land conſiſt only of looſe ſand, and particularly 
along the ſea ſhore in many parts of Europe, Some pretend 
that fea water has the power of producing this ſand out of its 
component parts, and their ſurfaces for the moſt part are io 
Poliſhed as to ſhew that they could not be reduced in ſize by 
Tubbing againſt each other: but we know not as yet that 
fuch a production has ever been demonſtrated, When ſand 
is about as big as common pee, it is called gravel: and when it 
is free from ſaline and heterogeneous particles, it is employed 
in making mortar, and in other @conomical purpoſes, — 

| wal 
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Its figure is already deſcribed (Sec. 88. N: 6.) 


and in regard to its colours, the following va- 


„ fallam 
I, ue, or ſemi-tranſparent, cryſa 
| qacun, vel 12 * 
White, or of a milk colour. 
b. Red, or of a carnelian colour, from Oran 
in Barbary. 
c, Black, from the ſame place. 
2, Clear, diaphanus 0 
4. Blackiſh brown [&], ſmoaky Topaz, orthe 
| Rauch Topax of the Germans, is found at 
_ in Norway, and at Loviſa in Fin- 
and. 
3. Yellow, found in Bohemia, and fold in- 
ſtead of topazes. | 
e. Violet, the Amethiſt, from Saxony, Bo- 
hemia, and Dannemore in Upland II]. 
d. Co- 


— 


| Ee. ae — hed _— — — 


which is very pure ſerves for making flint glaſi, with red 
calces of lead and the proper alkaline flux: but when it has 
ſome mixture of the ferrugineous black ſand, the glaſs be - 
comes of a greeniſh black colour, This I have ſeen among 
the various ſpecimens of glaſs, made by Mr. E. Delaval, F. 
R. S., who produced a very fine tranſparent and colourleſs 
glaſs, out of the ſame ſand with which he had made fome of 
that black glaſs : and this only by ſeparating from it all the 
ferruginous mixture. The Edit, | 

[i] Its ſpeeific gravity is from 2650 to 2700, Profeſſor 
Bergman has extracted from theſe cryſtals about fix parts of 
Argilla, and one of calcareous earth, per hundred weight: but 
Mr. Gerhard found ſome ſo pure as to contain neither. Kirv. 

[Hit is faid that brown cryſtals are cleared by boiling them 
in tallow. 7 Roz. 360. quoted by Kirwan, 

[] The moſt tranſparent are called falſe diamonds, Briſtol, 


Yn lo. — — — 
n 


Kerry ſtones, and Alenfon diamonds, &c. The coloured tranſ- 


parent 
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J. Colourleſs rock cryſtal, pecperlyt ſo called, 
from Bohemia: alſo from the province of 
emtland, and many other places; when 
theſe coloured eryſtals are not cleat, they 
are called Fluſs, for N To — "_ 


Amethy/t-fluſs, &. &c. [m]. . 
. E CT. 


*” ” — 


parent cryſtals derive their tinge generally from metallic calces, 
though in exceeding ſmall portions: they all lofe their colours 
when ſtrongly heated, Theſe are what we call falſe gems, 
viz, 

The red, from Oran in Barbary, falſe rubles.” 

The yellow, from Saxony, fa'/e Topaxes. 

The . from Dauphiny, (very rare) falſe emeralds or 

raſei. 

The violet, from Vil, in Catalonia, falſe n 

The blue, from Puy in Valay, France, falſe ſapphires. 

There are alſo opal, or rainbow cryſtals, ſome, of which make 
a very fine appearance, the various colours of which are 
thrown out in zones acroſs the ſurface, thongh they never 
ſhine like the Oriental opal. Edit. from Mongez, in his 
Notes to Bergman's Sciagraphia, and from Kirwan. 

fm] e. Pyramidal cryital, with one or two points, 

Theſe have no priſmatic ſhape ; they either ſtand upon a 
baſe in cavities of quartz yeins, have only a ſingle pyramid, 
and are of various colours; or they lie in a clayey earth, and 
Have. both pyramids but no priſm, Found at Blackenburg 
upon the Hartz, and at Morſeroſh in the Silverland in Tran- 
filvania, Of this I have only ſeen colourleſs (raniparent ones. 
Bran. 

Mr. Fourcroy makes a remarkable difference between the 
cryſtals and the quartz, by affirming that the former are un- 
atterable in the fire, in which they neither loſe their hardneſs, 
tranſparency, nor colour, whilſt the quartz loſes the ſame 
qualities, and is reduced by it to a white and opake earth, 
The fame author claſſes the rock cryſtals, _ 

1it, According to their form, viz. 1. Inſulated - hexagonal- 


cryſtals, ending in two pyramids of fix faces, which have a 
double 
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E. Impure quartz. Quartzum heterogeneis 
intime mixtum. | 

A. Mixed with iron in form of a black calx, 

Ruartzum calce ferri atra intrinſece mixtum. 

This is black, of a gloſſy texture, and 

contains a great quantity of iron. 

It is found at Staf's iron mine in Soder- 
manland, and at Gierdeſioſtrand in the 
riſh of Offerdal 3 in Jemtland, at which laſt 
place the iron alſo diſcovers itſelf by its 
ruſt in the cracks of the ſtone. 


—ü— — — * — SS 
— — — —— — 


double refraction, or ſhew two images of the ſame object when 
looked through. 2. Hexagonal cryſtals united, having one 
or two points. 3. Tetraedral, dodecaedral, flated cryſtals, 
and which, though hexagonal, have nevertheleſs their planes 
irregular. 4. Cryſtals in large maſſes, from the iſland of Ma- 
dagaſcar, which have a ſimple reſraction. 

2dly. As to the colour they are either diaphanous, reddiſh, 
ſmoakey, or blackiſh. 

zdly. As to accidental changes, ſome are hollow : ſome 
contain water within one or more cavities : ſome are caſed, 
viz, one within the other : ſome are of a round orm, as the 
pebbles of the Rhine : ſome have a cruſt of metallic calces, or 
of a pyrites: ſome are of a geodical form, viz. cryſtallized in 
the infide of a cavity: ſome ſeem to contain — — or aſ- 
beſtus, and others contain ſhirls, | 

The ſame author reckons among arte; the oriental to- 
paz, the hyacinth, the oriental ſaphire, and the amethyſt, 
Mr. Daubenton has always looked on this laſt, as a quartzous 


cryſtal, Edit. B. Mixed 
. X 
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B. Mixed with copper in form of a red calx. 


NRuartzum croco veneris mixtum. 
Red. It is found in Sunnerſkog's cop- 
per mine in the province of Smoland. 


SECT. 92. (From a Note of the Author.) 


Obſervatims on Quartz and Rock Cryſtals. 


That the colour of quartz depends on me- 
tals, is eaſily proved by metallurgical eflays, and 
the reſemblance they have with compoſitions of 
glaſs, made on the {lime rinciple; but the ſame 
cannot be aſſerted of & precedent coloured 

uartz (89, go) before it be evidently demon- 
rated. 

It is very likely, that a \huartz may be found 
which is intimately mixed with a calcareous 
earth, and ſuch is, perhaps, the Hungarian 
ſparry quartz (89.) Which, however, I re- 
commend for further examination. 

The quartz in general, and eſpecially its cryſ- 
tals, are very commonly thought, when yet in 
their ſoft or diflolved ſtate, to have included 
within them ſome vegetables, for inſtance, graſs 
and moſs. This I cannot abſolutely deny ; but 
- I muſt at the fame time obſerve, that it de- 
ſerves carefully to be examined, if that which 
is ſhewn as a graſs be not an aſbeſtos, or a 
ſtriated cockle; and the moſs, only branched 


vacuities 
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vacuities filled with earth, which, by their be- 


ing ramoſe, bear a vegetable appearance: it is 


very common in agates, and makes them of leſs 
value than otherwiſe they would be; this is 
moſt generally the caſe with thoſe ſtones which 
are ſhewn as including vegetables, and for my 
own part I have never been ſo fortunate as to 
meet with any others. — 

When the rock cryſtals are ſemi-tranſparent, 
or intermixed with opaque veins, they are by 
the Swediſh lapidaries, called mil cry/tals. 
When they are found in form of round peb- 
bles, which is occaſioned by their being toſſed 
about and rubbed againft one another by floods, 
or by the fea, they are called by the Engliſh 
lapidaries, pebble cryſtals. They come from the 
Indies, Siberia, and other places, but theſe can- 


not be ranged ſeparately, for reaſons which will 


either readily occur, or are already mentioned in 
their proper places [u]. 
SECT. 


— 
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lu] Quartz is one of the principal kinds of ſtone which 
contain metals, Some of the Hungarian veins conſiſt entirely 
of it, and the gold is ſo minutely diſperſed in it, as not to be 
diſcernible by the beſt microſcopes, before it is ſeparated by 
pounding and waſhing, The width of the veins, ſome of 
which are half a fathom wide, and ſometimes open ſtill wider, 
repay the pains and expences, which the ſmall quantity of 
gold contained in it could not otherwiſe counterbalance, Na- 
ture has doubtleſs no where produced mountains of pure 
quartz; for the rocks at Oberſhona and Freudenſtein in 
Saxony, though they are reckoned among quartzes, accord- 
ing to their exterior character, ſeem to have more conſtituent 
parts of different nature, Near Lauterberg upon the Hartz 
p 0 5 Are " 
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F. The flint. Siler pyromachus. Lapis cor- 
neus, or the hornſtein of the Germans, 
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are quartz veins, from one to three fathonis and upwards 
_ wide, conſiſting of a looſe ſand, in which they find the cop- 
r ore in neſts, 
The triangular quartz pebbles of the Daniſh iſle of Anhalt, 
likewiſe deferve to be mentioned. Borrichius, in the Act. 
Hanſ. vol. IV. p. 177, has mentioned them: and they are ſtill 
found to this day. There are likewiſe quartz cryſtals, in which 
drops of water are incloſed. The imperial cabinet at Vienna, 
— ſeveral other cabinets, have ſome fine pieces of this kind, 
Yun, 2 6-2 | 62143 } . 
Mr. Fourcroy mentions the 7 following ſpecies of quartz, 
Viz. 1, Tranſparent, cryſtalliſed in two hexagonal pyramids 
joined at their baſes without any intermediate priſm, or at 
feaſt with a very ſhort one. 2. Thoſe which are in one tranſ- 
parent maſs. 3. The opake or of a milky colour; 4. Thoſe 
which look fat or greaſy. 5. Decayed quartz. 6. Thoſe of 
amethyſt colour. 7. And finally, thoſe of a lamelated tex- 
ture when broken, He reckons the Brafilian and Saxon to- 
pazes among the quartz, See the difference aſſerted by this 
author between the cryſtals and quartz in the Note m to the 
Section 90. . 
Rock- eryſtals are generally formed upon or among quartz, 
which ſhows thgir great affinity: and are to be found in all 
arts of the world, Mount Saint Gothard in Switzerland has 
furniſhed the greateſt quantity to Europe. Large pieces of theſe 
cryſtals weighing from 5 to 800 pounds were found there at 
Grimſelberg: another of about 1200 pounds weight was found 
ſome years ago at Fiſbach in the Wallais: and a large piece 6 
feet long four wide and equally thick, was found in the iſland 
of Madagaſcar, a place where theſe natural productions are of 
the moſt extraordinary ſize and perfection. The, Editor from 


Bomare, &c. tr, 4 
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This is equally commoir with the quartz, 
anc it is full as difficult to deſcribe it; eſpe- 
cially as it forms a kind of intermediate ſub- 
ſtance between quartz and jaſper, both; which 
it ſo nearly reſembles, that it is not eaſy to 
point out ſuch characters as ſhall readily diſtin | 
guiſh it from them. The beſt way, perhaps, 
will be to ſpeak of its properties comparatively; 
and then we may ſay that, 

1. It is more uniformly ſolid, and not fo 
much cracked 1 in the mals as the quartz: 
2 Q 
It is more pellucid than the jaſper. 

— It bears beiug expoſed to the air, without 
decaying, better than the jaſper, but not 

ſeo well as the quartz. 

4. It is better. for making of glaſs than the 
jaſper, but is not quite ſo good as quarts 
for that purpoſe. 

1 Whenever there has been an opportunity 
in this matter of its ſhooting into cryſtals. 
quartz cryſlals are always found in it; juſt 
as if the quartz made one of its conſtituent 

arts, and had in certain ae 


renne 


are always EA, up with quartz. 
6. It rar ſhews moſt evident, marks of 
having been originally in a ſoft and hey 
_—_ {Hite like 0 or jelly (9) 


t * 
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* 7. When broken it is . ſcaly. 8 e and 
cracks into thin lamellae. - Brun. 
8. In acalciving heat tliey hecome ** eite 280 
milky. F. 


The 
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The, ſeveral, varieties of this ſpecies have ob- 
tained more diſtinct names with reſpect totheir co- 
lours, than from any real difference in their ſub- 
ſtance; but theſe are ſtill neceſſary to be retain- 
ed, as the only names uſed by Jewellers and 
anden Who know how to value them accord- 
wWgiY. 3 | 


Jade. Lapis nephritiens, jaſpachates. 
Ihe true lapis nephriticus feems to belong 
to this ſiliceous order; as it gives fire with ſteel, 
and is ſemi-pellucid like flint; it does not har- 
den in fire, but melts by the ſolar heat in the 
focus of a burning lens, into a tranſparent 


green plaſs with fome bubbles. That called by 


the name of circoneiſion flone, which comes 
from the Amazon-river, melts eaffer, in the 
fame ſolar fire, into a brown opaque glaſs, 
which is far leſs hard than the ſtone itſelf. 


his ſtone is ſuperior in hardneſs to _ 


though from its unctuoſity to the touch, one 


would ſuſpect it to contain a large portion of ar- 


gillaceous earth, or rather of magneſian earth, | 


as Mr. Kirwan ſeems to ſuſpect. 
Its ſpecific gravity is from 2,970 to 3, 389. 


It is of a granular texture, of a greaſy look, and 


exceedingly hard: is ſcarcely ſoluble in acids, 
— 1 1 
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at leaſt without particular management, and is 
infuſible in the fire. Mr. Sauſſure ſeems to have 
extracted iron from it. wy | 

4. It is ſometimes of a whitiſh milky colour, 
from China; but moſtly 

b. Of a greeniſh, or 

c. Deep green Ftolour, from America. 

d. Grey, yellowiſh, and olive colour: theſe 
are the vulgar /apis nephriticns, they being 
ſuppoſed to cure the nephritic pains by . 
their external application to the loins. 

The ſemi-pellucidity, hardneſs and ſpecific 

gravity are the characters by which the lapis 
nephriticus may be diſtinguiſhed from other 
ſtones. Kirwan, Fabr. aud Monges. 


SECT. 3 (6) 


The Cats eye. Pſeudopalus. (The Sun- ſtone 
of the Turks, called Guneche, according to Bom. 
Oeil-de-Chat in French.) TDs = 

This ſtone is opake, and reflects green and 
yellowiſh rays from its ſurface : it is found in 


Siberia [ p]. — 


— ** * * — c i * —— 
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[pl It is very hard and ſemitranſparent, and has different 
points from which light is teflected with a kind of yellows 
brown radiation ſomewhat fimilar to the eyes of cats, from 
whence it had its name. Jewellers do not fail to cut them 
round to the greateſt advantage. The beſt of theſe ſtones are 
very ſearce. One of theſe of one inch diameter was in the 
cabinet of the Grand Duke of Tuſcany, Bomare. 

Vor. I. N | Pro- 
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S ECT. 96. (Additional.) 
5 or Oculus Mundi. Alſo called 
's Mutabilis. | 


This ſtone, which was formerly of great va- 
lue, but little known to the moderns before 
Mr. Boyle had made it the ſubject of his obſer- 
vations, is commonly of a whitiſh brown co- 
Jour, and not tranſparent. It is infoluble in acids, 
and is not affected by alkalis. Its ſpecific gra- 

** is about 2,48. 8 


ProfeſſorBergman has made the analyſis of the Eibenſtock- opal, 
which is a kind of Cat's-eye, and found nearly the fame reſults 


as thoſe of the Chalcedony from Feroe, It contains above 84 


hhundredth parts of filiceous earth, and leſs than 16 hundredth 
of argillaceous earth. This ſtone may be conſidered as a purer 
kind of Chalcedony, but it is too ſoft to ſtrike fire, Its ſpe- 
cific gravity is from 1958 to 2075, according to the ſame Pro- 
feſſor: however, Mr. Kirwan allows to it a ſpecific gravity 
2 1700 to 2240. The uſual fluxes act on it as on flints. 

dit 8 
See Note c. to pag. 162, about thoſe ſtones which reflect va. 
rious colours ſucceſſiyely, as their poſition is changed in re- 
gard to the eyes: and Note a to Set. 86, pag. 159, where a 

kind of pſeudo- opal js deſcribed by Mr. Engeſtrom. N. B. 
Some Quartz have alſo the ſame property. See Note J. to 
dect. 90. 

The common Giraſole of the Ttalians, and that ſtone called 
by the name of Irs, only differ from theſe pleudo-opals in 
the variety of colours they reflect: the [r:s appearing of a 
reddiſh brown, upon which the rays of the ſun make the ap- 
pearance of the rainbow: but there are various other ſtones 
which have the ſame appearance when expoſed to the ſun» 


hine. 
As to the common Giraſole, it appears by the deſcription of 


Mr. Dutens to be nothing elſe but the Moon: ſtone of Sect. 99. 

in which a kind of yell; is ſeen intermixed with its But iſo 

mik-white colour, Edit. 
t 


an 
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It is eaſily cut and poliſhed. 

It ſometimes gives fire with ſteel, and ſome- 
times not. It is infuſihle per /e; but, being 
urged by the blow- pipe, it changes to a browu 
brittle ſubſtance. 

The principal property which diſtinguiſhes i it 
from all other ſtones, 1s that 1 it becomes tranſ- 
arent by mere infuſion, in any aqueous fluid; 

but it gradu ally reſumes its opacity when dry [9]. 

It is found in beds more or leſs thick over 
the opals in Hungary, Sileſia, and Saxony: and 
over the chalcedonies and agates in Iceland. 
Theſe ſtones are either of a yellowiſh green, or 
of a milky grey, or of a yellow, like that of 
amber. F. 


* — 


— 
„* 


[q] There are in the Britiſh Muſæum at London, three of 
theſe ſtones called Oculus Mundi. The largeſt of them is 
about the bigneſs of a cherry - ſtone, though in an oval form; 
It is opaque, and its colour like that of a common yellow 
pea ; it may be ſeratched, though not without difficulty, by 
a knife ; it ſeems however to leave a mark on common glaſs, 
and does not ferment with the acid of nitte. 

When it has lain in water ſome hours, it becomes tranſpa- 
rent, and of a yellow amber colour. This change begins ſoon 
after the immerſicn, and at one end, in form of a little ſpot, 
(but in a ſmall one of the ſame kind the beginning is round 
the edges) which increaſes by flow degrees until the whole 
fone is become uniformly clear throughout : when taken out 
of the water, it loſes its tranſparency, firſt at one end, and 
then gradually over the remainder, until the whole ſtone has 
recovered its former opacity ; and this change happens in leſs 
time than that of its becoming tranſparent. Engeſir. 

The hydrophanes in general belongs to the filiceous kind, 
But ſome. ſteatites have the ſame quality, as Bergman affirms : 
and the cruſt of Chalcedonies and Ages Arn often the 


_ A nn Edrt. S 
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8 E CT. 97. (Additional.) 


Obſervations on the oculus mundi. 


This ſtone has been long admired, though 
very little pains have been taken to know from 
whence it comes, or what the nature of it is. 
It is to Meſſ. Bruckman and Veltheim that we 
owe the knowledge of its origin, or at leaſt the 


mineral in which it is found, beſides ſeveral of 


its properties equally unknown before. 

As ſoon as this ſtone is put into water, it ex- 
hales a muſty ſmell, ſeveral bubbles of air ariſe, 
and it begins to grow gradually tranſparent, 
Some of theſe ſtones are colourleſs as ſoon as 
they are thoroughly tranſparent, others have a 
more or leſs deep yellow colour, others acquire 
a red ruby colour, and laſtly, others acquire a 
beautiful mother of pearl colour, or of a bluiſh opal. 
Whatever be the colour of the liquor in which 
the hydrophanes is placed, it aſſumes only its 
uſual degree of diaphaneity, and the colour that 
is peculiar- to it. If while it is yet moiſt, and 


2 tranſparent, it be obliquely looked 


at, a luminous point is perceived, which varies 
when its ſituation is altered. This luminous point 
is not, according to Mr. Bruckman, the imme- 
diate image of the ſun, but a reflection of that 
image refracted in the very ſubſtance of the 
ſtone, a phenomenon which probably gave riſe 
to che name of Oculus Mundi. The * 
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this phenomenon has been given by Profeſſor 
Bergman, in his excellent treatiſe, de Lapide 
Hydrophano. Mr. Bruckman put a dry piece of 
this ſtone, weighing 35 grains, into water, and 
left it there ſeven hours, the ſpace of time re- 
quiſite to render it perfectly tranſparent; he 
then found it to have gained three grains in 
weight. | | 

If the hydrophanes be put into hot water, it 
becomes tranſparent much ſooner : the ſame 
happens if it be dipped in a yery dilute acid, or 
which is ſtill better in a very dilute alkali. 

If it be dipped in oil of vitriol, it becomes 
tranſparent very quickly, and will continue ſo, 
becauſe the acid lodged in the interior part of 
the ſtone attracts as much moiſture from the air 
as is neceſſary to keep it tranſparent ; but its 
opacity will return if it be dipped in a hot al- 


kaline liquor. 


SECT. 98. (58.) 


3- The Chalcedony, or white Agate, 

Is a flint of a white colour, like milk di- 
luted with water, more or leſs opake : it has 
veins, circles, and round. ſpots. It is ſaid to 
be ſofter than the onyx, but much harder 
than thoſe agates, which are ſometimes found 
of the ſame colour. 

a. The white opake Chalcedony, or Cachg« 
long, from the Bukariſh Calmucks. This 
„ 2 was 
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Was firſt made known by one Renat 14 2 
-- Swediſh officer, who for ſeveral. years had 
been in that country. The inhabitants 
firid this flint on the banks of their rivers : 
and work idols and domeſtic veſſels out of 
nen: eee b een OF 9901 
Of white and ſemi-tranſparent ſtrata from 
c. Ceylon. 3 
 Bluith grey, from Ceylon and Siberia [i]. 
En SECT. 


<A 


— * Ju 


i. i 
—-— — 


— — 
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(e] He was taken priſoner in 1714, by the Calmucks, and 
remained with them till 1733, when he returned with an im- 
menſe wealth, having taught the Calmucks to melt iron ore, to 
make gunpowder, and to caft cannon, and having been their 
leader in their wars againſt the Chineſe. J. R. Forſter, 

[i] The Cacholong is a kind of white agate, very hard and 
compact: it is ſemi-tranſparent, and this ſeems the only cir» 
cumſtance by which it differs from the moon. ſtone of Sect. 99, 
which is of a milky white and blue bottom. It is vitrifiable, 
and may receive a very good poliſh. It is found in the river 
Cache in the Calmucks country, from whence it takes its 
name. Theſe ſtones, and almoſt all of the agate kind, as 
well as ſome of the finc gems, are cut and poliſhed with a con- 
vex ſurface, a form which the French call Cabochon, Dut. 

This ſpecies is found alſo in the Feroe ifle, where it lies on 
and between the ſtrata of ſemidiaphanous chalcedony, It js ne- 
ver formed in drops: and ſeems to beta coarſer variety of the 
true chalcedony, Brun. 

[:] This too comes from the ſame place as the Cacholong, 
and is ſometimes found in fine drops of conſiderable ſize. 
Count Thott in his excellent collection has ſuch a one from 
Feroe. Brun. i 
To the above three, a fourth ſpecies of Chalcedony may be 
added, viz. The Hydropal Chalcedony [ Enhyare, in French]. 


1o called on account of its being hollow, and almoſt filled with 


water, which circumſtance renders theſe ſtones of ſome value 
among the, curious: but ſome have fuch a porous texture that 


*. 


178, and Note [e] to pag. 162. 
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SECT. gg. (Additional.) 
The Moon Stone is of a clear white colour, 
approaching to that of milk. When looked at 
in a certain poſition it reflects a ſtrong light, 
like the mother of pearl: and in ſome ſpots a 
carnation colour, It is found in obtuſe-angu- 
lar pieces, which ſometimes have a quadran- 
ular figure. Its fracture is evidently foliated, 
t is very hard, and in other reſpects agrees with 
common feltſpat. Probably it is the Androda - 
mas of Pliny : the common Giraſole of the Ita- 
lians: and the water Opal of Ceylon. It is 
ſome times clafſed with the opal, and by others 
with the Cat's-eye, Werner. | 
This ſtone is of the chalcedony or pſeudo- 
opal kind: it reflects a whitiſh light, with ſome 
various ſhades of few bans. colours on a 
bluiſh bottom, like the ſhining face of the 
moon when it is high enough not to become 
reddiſh by the interference of the earthy va- 
urs. ELIT, x 
5 The Rainbow-ſtone, or Iris, ſeerns to be no 
more than a Moon-ſtone, in which the yellow 
purple and blue refleed rays are the moſt con- 
ſpicuous. See the laſt part of Note [p] to pag. 


—_— 
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in proceſs of time their water is entirely dried. It is ſaid, 
however, that they may recover it again, if buried in a wet 
ſoil for a proper length of time. Edit. | 

This Chalcedony is ſemi-tranſparent, of a grey or brown | 
bluiſh colour. Many of this kind are found in a mountain, 
containing various volcanic productions, near the city of Vi- 
cenza, belonging to the Venetian State, The Edit. from the 
Volcanic Mineralogy of Mr. Faujas, 
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SECT. 100. (57) 


' The Onyx. Onyx Camehuja. Memphites. 


©, This ſtone is the hardeſt of the flinty tribe, 
and conſiſts of differently coloured veins, which 
tun parallel to one another, ſometimes in ſtrait, 
ſometimes in curved lines [ x". 

It is found of two ſorts, 

8. Nail coloured onyx, having pale fleſh-co- 
Joured, and white lines. From the river 
Tomm in Siberia. | 

3. With black and white lines. The orien- 
tal onyx. The old Romans were accul- 
tomed to. cut figures on the ſtrait lined 
onyxes in relief, which they called Cam- 
ehwja: theſe are ſtill counterfeited, and 
called Camei. Thoſe, which conſiſt of 
concentric circles were called Mempbites, 
and we have now of this kind cut to be 
ſet in rings, under the name of Occhi di 
Gatti, which, however, ought not to be 
confounded with the pſeudo-opal, (Sect. 
95), or Cat's-eye. 


— 


— — * — 


ö L] This ſtone loſes its colour in the fire, and cracks or 
breaks if the heat be ſudden or violent. 
Its ſpecific gravity is from 2500 to 2600. Fabr. 
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is called the Mocha-ſtone, but w 
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SE C T. 101. (59. 


4. The Carnelian, Carniolus [x]. 


Is of a browniſh red colour, and often en- 
tirely brown. Its name was originally derived 
from its reſemblance to fleſh, or to water 
mixed with blood. 

a. Red from the Eaſt, and Turkey. 
b, Yellowiſh brown, looks like yellow amber, 
from the river Tomm, in Siberia. It is 


ſaid not to be fo hard as the chalcedony. 


SECT. 102. (60.) 


5. The Sardonyx. 


Is a mixture of the chalcedony and carne- 
lian, ſometimes ſtratum-wiſe, and ſometimes 
confuſedly blended, or mixed together. 

a. Striped with white and red ſtrata: this ſerves 
as well to cut in cameo, as the onyx. 

5. White with red dendritical figures. | 

This very much reſembles that agate which 

ith this dif- 


— 


”m—_ 


II] It loſes its colour in the fire. x; 
Its ſpecific gravity is from 2630 or 2700 Fabr. 


ference, 
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ference, that the figures are of a red colour in 
this, inſtead of black, as in that agate. 

I have unwillingly diſtinguiſhed: the onyx, 
carnelian, chalcedony, ſardonyx, and agate, as 
ſeparate ſpecies, ſince there is no real difference 
between them, except ſome inexplicable de- 
grees of hardneſs; but I have been induced to 
continue theſe names for the reaſons before given 


in Seft. 93 [Y. 


SECT. 103. (61.) 


6. The Agate, Achates. 
This name 1s given to flints that are varie- 
gated with different colours, promiſcuouſly 
blended together ; and they are eſteemed in 
proportion to their mixture of colours, their 
beauty and elegance )*]. Hence alſo they 
have obtained variety of names, moſtly Greek, 
as if the buſineſs of the lapidary in cutting of 
them, and the fondneſs of admiring their ſe- 
veral beauties and figures, had been derived 
from that nation alone. 


— — 8 


— 


[ »y} The yellow and the orange coloured agates with a wa- 
vey or undulating ſurface like the Chalcedony, are now called 
alſo by the name of Sardonyx. Mongez. 47 x ap 

DX] Near the bridge, over the Mulda, not far from Frey- 
berg, in Saxony, a red and white agate breaks in veins. This 
is called Coral ſtone in Italy, The agate of Rochlitz in Saxony 
is the moſt celebrated, and is found in globules which have 2 


kind of cruſt about them, Brun, 
As 


9 — * 4 
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As it ever was and muſt be very difficult 
to give intelligible deſcriptions of coloùrs, 
we are for that reaſon quite at a loſs to under- 
ſtand the meaning of the antients in this re- 
ſpe& ; but it indeed 1s of little conſequence, as 
we ſeem to have- the ſame-right, under the 
ſame circumſtances, of inventing new names 
for them ; and that in whatever lang es we 
pleaſe. Nevertheleſs I have deſcribed ſome | 
few varieties of thoſe which at this time are 
the moſt common, to ſerve as inſtances. 
4. Brown opaque agate, with black veins, and 
dendritical figures, the Egyptian pebble. 
b. Of a chalcedony colour, Acbates Calcedoni- 
ans. | 
c. e with lines of a blackiſh 
brown colour, and dendritical figures, the 
Mocha fone. | | 
This is much eſteemed, and makes a va- 
luable part of ſome collections, where it has 
a place chiefly for the ſake of its figures, re- 
ſembling vegetables, animals, &c. which how- 
ever are often improved by art. | 
d. Semi-tranſparent with red dots, Gemma divi 
Stephani. 8 
When the points are very minute, ſo as to 
give the ſtone a red agpearance, it is by ſome 
called Sardea. -» 
e. Semi-tranſparent, whith clouds of an orange 
colour. 


J. Deep red, or violet, and ſemi-tranſparent. 


g. Of many colours, and variegated, 
5. Black. 


There 
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There are in Europegreat quantities of moſt 
varieties of agates [2], particularly at Ober- 
. "ſtein in the Palatinate, where they are cut 
and poliſhed : but they are likewife found in 
every part of the world. In Sweden there is 
not yet, as far as I know, more than one ſpe- 
cies of agate found; namely, at Gaſebeck, in 
the province of Skone, which 1s of a white 
and deep red colour. 


[z] I have lately obtained a ſpecimen of a hollow agate 
ball, with pale amethiſts in the inſide, between which is criſ- 
tallized a calcareous ſubſtance into a fibrous form. Theſe fi- 
bres are parallel, white, ſhining, and very minute, exactly 
reſembling the fineſt aſbeſtos, for which it alſo might be miſ- 
taken, if it was to be judged only by the eye. But by experi- 
ment it is found neither to be an aſbeſtus nor gypſum, which 
ſometimes ſhoots alſo in a fibrous form, but entirely a pure 
calcareous ſubſtance, The whole maſs does not adhere together, 
but is divided into ſmall triangles, which are placed upon one 
another, ſo as almoſt to form a large figure of the ſame kind. 
Theſe fibres however, although very minute, may be obſerved 
by means of a proper magnifying glaſs, to be of an angular fi- 
gure. The ſhape of balls and irregular nodules is the moſt 
general form in which agates and flints are commonly found, 
Nevertheleis, beſides what I have ſeen in ſeveral collections in 
London and elſewhere, I have likewiſe ſome ſpecimens of 
native ſilver from Potoſi in the Spaniſh Weſt-Indies, which run 
in grey and blue tranſparent agate with white opaque veins. 
This ſeems to confirm the opinion, that agates may form veins 
- the rocks, as well as other ſorts of ſtones. (See Sect. 106.) 
Hg 
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SECT. 104. (62) | 


de 


7. S Flint, Silex communis. Pyroma- 
chus, 

Is really of the ſame ſubſtance as the agate, 
but as the colours are not ſo ſtriking or agree- 
able, it 1s commonly conſidered as a diff rent 
ſubſtance. 

a. Blackiſh grey, from the province of Skone. 

6, Yellow ITED from France, 

c. Whitiſh 

d. Yellow! . 

When the flints are ſmall, they are in 
England called pebbles; and the Swediſh 
ſailors, who take them as ballaſt, call them 


Angel la. 


SECT. 105. (63) 


8. Chert. Petrofilex, Lapis Corneus, The Horn- 
ein of the Germans. 

Is of a coarſer texture than the preceding, and 

alſo leſs hard, which makes it couſequently not 


- 


—— 
— 


la] Common flint, is the Kieſel of the Germans, Accor- 
ding to Mr. Weigleb, it contains 80 per cent. of filiccous earth, 
18 of Argil, and 2 of calcareous earth. Its ſpecific on 
is from 2650 to 2700, Kirwan, 
fo 
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ſo capable of a poliſh. It is ſemi-tranſparent 
at the edges, or when it is broke into very thin 
pieces. | | 
a. Chert of a fleſh colour, from Carl-Schakt, 
at the ſilver- mine of Salberg, in the pro- 
vince of Weſtmanland. 
5. Whitiſh yellow, from Salberg. 
c. White, from Kriſtierſberg, at Nya Kop- 
parberget in Weſtmanland. 
d. Greeniſh, from Preſtgrufvan, at Hellefors 
in Weſtmanland [b.] 500 


S E C T. 106. (Note to Sect. 63.) 


 Obervations on Cherts. 


There are not yet any certain characters known, 
by which the Cherts and jaſpers may be diſtin- 
guiſhed from each other: by ſight, however, 
they can eaſily be diſcerned, viz. the former 


— 


„ * 


#3] Chert runs in veins through rocks, from whence its 
name is derived. Its ſpecific gravity is from 2590 to 2700. 
In the fire, it whitens and decripitates like filex, but is gene- 
rally ſo fuſible as to melt per ſe. | 

It is not totally diſſolved in the dry way, by the mineral al- 
kali: but borax and microſcomic ſalt diffolve it without effer- 
veſcence. e e 1 

Its appearance is duller and leſs tranſparent than common 
flint. The reddiſh Petro- ſilex vſed in the Count de Lauraga!'s 
porcelain manufacture, and called there felt ſpat, contained 
2 per cent, of Alex, 22 of argill, and 6 of calcareous earth. 

van. 4 


(the 
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(the Cherts) appearing tranſparent, and of a ſine 
ſparkling texture, on being broken; whereas the 
Jaſper is grained, dull, and opake, having the 
appearance of a dry clay. The Chert is alſo 
found forming larger or ſmaller veins, or in no- 
dules like kernels in the rocks; whereas the jaſ- 
per, on the contrary, ſometimes conſtitutes the 
chief ſubſtance of the higheſt and moſt extend- 
ed chain of mountains. The Chert is likewiſe 
found plentifully in the neighbourhood of ſcaly 
lime- ſtone, as flints in the ſtrata of chalk. What 
connection there may be between theſe bodies, 
perhaps time will diſcover. | 

But flints and agates being generally found in 
looſe and ſingle irregular nodules, and hardly in 
rocks, as the chert, it is a circumſtance very in- 
ſufficient to eſtabliſh a difference between them; 
for there is the agate ſtone, near Conſtantino- 
ple, running vein-like acroſs the rock with its 
country of the ſame hardneſs, and as fine and 
tranſparent as thoſe other agates, which are 
found in round nodules at Deux-ponts. We 
muſt therefore content ourſelves with this re- 


mark concerning flints, viz. That they ſcem to 


be the only kind of ſtone hitherto known, of 
which a very large quantity has been formed 
in the ſhape of looſe or ſeparate modules, each 
ſurrounded with its proper cruſt ; and that the 
matter which conſtitutes this cruſt, has been 
ſeparated from the reſt of the ſubſtance, in like 
manner as ſandiver, or glaſs-gall, ſeparates from, 
and ſwims upon glaſs, during its vitrification 


though ſometimes the formation of this cruſt 


may 
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may be prevented by the too ſudden harden. 
ing of the matter itſelf : I ſhall therefore take 


the liberty to call this matter of the cruſt, 


which ſometimes is an indurated zerre verte, by 
the name of agate- gall. | : 

Other ſpecies of ſtones, which are found in 
looſe pieces or nodules, except ores and ſome 
ſorts of ſtalactites, ſhew evidentlyby their cracks, 
angles, and irregular figures, that they have 
been torn from rocks, rolled abaut, and rubbed 
againſt one another in torrents, or by ſome other 
violent motions of water, 

That flints had originally been in a ſoft ſtate, 
as I have mentioned, 1s eaſy to be ſeen in the 
Egyptian pebbles, which have impreſſions of 
ſmall ſtones, ſand, and ſometimes, perhaps 
graſs, which, however, have not had any in- 
greſs into the very flint; but ſeem only to have 
forced the above agate-gall or cruſt out of the 
way. 


SECT. 107. (64) 


G. Jaſper, Faſþis. (The Diaſpro of the Italians.) 
All the opaque flints are called by this 
name, whoſe texture reſembles dry clay, and 
which have no other known quality, whereby 
they may be diſtinguiſhed from other flints, 
except that they may be more eafily melted 
in the fire; and this quality, perhaps, may 

| proceed 


7 
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roceed from the heterogeneous mixture, pro- 
bably of iron [e]. 


1. Pure jaſper. Faſbis pura. 
Which, by no means yet known can be de- 


compounded, 5 | 
a. Green, with red ſpecks or dots, the He- 
liotrope, or hood. lane, from Egypt. | 
5. Green, from Bohemia. (Pavoniua Aldro- 
vandi). Ke 
c. Red, Diaſpro roſſo of the Italians [d]. 
d. Yellow. {Melites }[e\, 

e. Red with yellow ſpots and veins, Diaſpro 
e of Sicily, Spain, and Conſtanti- 
nople. 

7 Blick, from Finland and Neſkott, in the 
provice of Jemtland. / Paragone antico of 
the Italians). 


* 
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[c] Theſe ſtones cannot be rendered electrical or phoſpho- 
ric, either by friction, percuſhon, or heat. 

They do not crackle in the fire, nor eaſily loſe their colour. 

They may be brought into fulion, either by alkalis, borax, 
or nitre. "DAY 

They are inſoluble in acids, 

[4] Jaſper. The diaſpre of the Italians, contains about 
75 per cent. of , 20 of argill, and about 5 of calx of iron. 

Its ſpecific gravity is from 2680 to 2778. Kiran. 

ſe] Aecites, i. e. mali colorts. See Pliny, B. 37. c. 11. 
Bomare ſays, that this is the Terebinthixuſa of the ſame z but 
this great Father of Natural Hiſtory very clearly pronounces, 
that the Terebinthizuſa is a variegated jaſper. Cee bis chap. 8. 
of the /ame Brot 37. The Editor. 5 
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SEC T. 108. (65.) 


2. Jaſper, containing iron, Faſþis martialis. 
Sinople [en]. 47 9 
A. Coarſe grained. 
a. Red and reddiſh brown, Sinaple, from the 
| Hungarian gold mines [V]. 
B. Steel grained, or fine grained. 


a. Reddiſh brown, from Altenberg, in Sax- 


ony ; looks like the red ochre or chalk uſed 
for drawing, and has partition veins, which 
are unctuous to the touch, like Coluiſh 
(or Cologne) clay, ſerpentine, &c. 
C. Of a cloſe and ſhining texture like a ſlag. 
2. Liver=coloured, and 
b. Deep red. Both theſe are found at Lang- 
banſhyttan in the province of Wermeland, 
and at Sponwick in Norway. 
c. Yellow, from Bohemia. 
This laſt mentioned, when calcined, is 
attracted by the load-ſtone, and being aſſayed, 
yields from 12 to 15 per cent. of iron. 


— 
* 


—— IE 


ſe*] Sinople is a dark red jaſper: this contains 18 or 20 per 
cent of iron. Kiran. ; 

.] Near Chemnitz, where it forms very conſiderable veins. 
It has frequently ſpecks of -marcaſite, cubic lead ores and 
blend: and the gold it contains is worth working; there is 
likewiſe a ſtriped Sinople, of various colours, Brun. 
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S ECT. 109. (Note to Sect. 65.) 


Obſervations on Faſpers. 


| Jaſper, when freſh broken, ſo nearly reſem- 
bles a bole of the ſame colour, that it can only 
be diſtinguiſhed by its hardneſs. In the 'pariſh 
of Orſa, in the province of Dalarne, there is a 


red bole found reſembling glands or kernels, in 


that kind of ſandſtone, from which- grind- 
ſtones are cut; and ſome miles diſtant in the 
rocks of Serna, a red jaſper of the ſame colour 
and texture, as the above bole, is found in a 
much harder kind of ſandſtone. In other places 
jaſper is found within ſuch unctuous clefts as 
Colniſh clay, red chalk and other clays uſually 
have: and there are likewiſe ſome jaſpers 


which imbibe water. May it not then be ſup- 
poſed, with ſame probability, that jaſper is an 
indurated bole, a reddle, or terre verte? That 
jaſper as well as theſe, has for its baſis clay and 


iron; though by reaſon of its being hardened, it 


becomes as difficult to extract theſe principles 
from it as to reduce a {mall quantity of ſcorified 
iron to its metallic form, when melted with a 


large quantity of flag or glaſs? That the ſame 


bole or clay, together with another ſubſtance, 


perhaps lime, enters into the maſs, which, af-- 
ter being diſſolved by a menſtruum not yet de- 


termined, forms flint? And that ſo much of 


i 35 5 the 
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the bole as was ſuperfluous, being ſeparated from 


the maſs, is found adhering to the ſurface, or 


in the fiffures, &c. [g]. 
Thus 


—ͤ— — — ——ê — 


[g] Jaſper is infuſible per ſe, with the blow- pipe: with 
the mineral alkali it is only partially ſoluble, ſeparating 
itſelf with efferveſcence, into ſmall particles: but it 
melts with borax or microcoſmic ſalt, without any efferve- 


ſcence. | 
According to Bergman, in his Sciagraphia, it is compoſed - 


of Siliceous earth united to an argill very full of iron. The 


mineral acids have no action upon jaſper in a ſhort time, but 
at the end of ſome months it is found corroded, if immerſed 
in them, A ſmall piece of green jaſper having been treated 
with the vitriolic acid, gave ſome cryſtals of alum, and ſome 
martial vitriol, which demonſtrates that argill and iron enter 
into its compoſition. 

Mr. Daubenton mentions 15 varieties of jaſper. 1. The green, 
from Bohemia, Sileſia, Siberia, and the ſhores of the Caſpian 


ſea, This ſeems to be the Pavonium of Aldrovandus. 2.The red, 
or the diaſparo roſſo of the Italians, which is not ſo common, 


nor in ſuch great maſles as the green. 3. The yellow, from 
Freyberg and Rochtliz : it is ſometimes of a citron colour, 
and looks as if compoſedof ſilky filaments. This is called the 


Silit Jaſper. 4. Brown, from Dalecarlia, in Finland and Swe- 
den. 5. The violet, from Siberia. 6. The black, from Swe- 


den, Saxony, and Finland: this is the Paragone antics of the 
Italians, 7. The bluiſh grey, which is very rare. 8. The 


- milky-white, of which Pliny ſpeaks: it is found in Dalecarlia. 


9. The variegated with green, red, and yellow clouds. 10. 
The Blood: lone, which is green with red ſpecks, from Egypt, 
and was ſuppoſed to ſtop the blood. 11. The veined, with 
various colours, When theſe veins have the reſemblance of 


letters, it is then called ape grammatique, by the French. 


Some of this kind are found near Rochelle, in France, and 
called polygrammatiques by the curious in theſe trifling acci- 
dental qualities. 12. That which has various coloured zones. 
13. That called fiortto by the Italians,” which has its various 

| NY Colours 
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Thus one might imagine that jaſper is ſtill 
roduced, and ht the 54 kinds might become 
Landes by length of time ; but its particles can- 
not be ſuppoſed to approach nearer and nearer 
to one another during the hardening; nor can. 
it be imagined, that jaſper ſhould, by that 
means become of a finer texture. On the other 
hand, we know extremely well, and have the 
experience of it every where, that porphyry in 


the rock decays into a white cruſt, whenever it 


is expoſed to the air, -although internally it re- 
mains very hard and black; for inſtance, at 
Klitten in Elfdalen in Sweden. From whence 
it may be ſuppoſed that water which waſhes off 
the mouldered particles, muſt, by degrees, col- 
led them ſomewhere ; and at length preſent us 
with them in the form of an earth, which, per- 
haps, we do not know again in that ſtate, Tr 

may likewiſe be aſked, ny this earth will 


be ductile like clay, or rough to the touch like 


powder of bricks ? Perhaps Tripoli is produced 
in this manner. 


colours promiſcuouſly, without any order. 14. When the 


jaſper has a great number of colours together, it is then (ve 


improperly) called univerſal, 15. Finally, when the jaſper 1s 
found to contain ſome portions of agate, it is then called 
agatiſed jaſper. The Editor, chiefly from Mengen, in his 
Notes to Bergman's Sciagraphia. 


O 3 SECT. 
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SEC r. . 


Rhombic Quartz, Spatum Scintillans. Fell. 
ſpatum. (The Chineſe Peruntfe) []. 

This has its name from its figure [i], but 
ſeems to be of the ſame ſubſtance as the jaſper. 
J have not however ranked them together, for 
want of true marks to diſtinguiſh the different 
Jorts of the flinty tribe from one another. 

This kind is found, 

1, SP.. 

r | 

5. Reddith brown. This occurs in the Swe- 

diſh, and alſo the foreign granites, 

c. Pale yellow. 

d. Greeniſh, 

This laſt mentioned reſembles very 

much the ſchorl or cockle-ſpar, but is nei- 

ther ſo eaſy to melt in the fire, nor of ſo 
regular a figure, 

2. Criſtalliſed. 


— IEP EY — 
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[+] This ſpar gives fire with ſteel, and melts ina violent heat. 
—By means of acids, a large quantity of argillaceous and ſi- 
liceous earths may be ſeparated from it; alſo a ſmaller pro- 
portion of magneſia, and a ſtill ſmaller of calcareous earth 
and iron, according to Mr. Bayen's analyſis. 

[i] The German word feld ſigniſies a field, and likewiſe a 
compartment, or regular ſurface. Thus feld-ſpat means a ſpar 
compoſed of lille compartments of rhombic or other figures. 


J. R. Forſter, 
A. In 
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A. In ſeparate or diſtin& rhomboidal criſtals, 
from the iron mine called Moſſgrufvan, at Nor- 
bery in Weſtmanland [+]. 


SECT. 111. (Additional.) 

Labrador Stone. Spatum rulilum ver ficolor. 
It is but a few years ago (9 or 12) that this 
beautiful ſtone began to be known in Europe : it 
is brought from the coaſt of Labrador, where. the 
Moravians, who have a colony among the 
Eſkimaux, firſt diſcovered it. Its colour is com- 
monly of a light or of a deep grey, and moſtly 
of a blackiſh grey : but when held in certain po- 
ſitions to the light, diſcovers different varieties of 


— 


[+] This ſpecies is very ſeldom found alone in form of veins, 
and ſtill more rarely as conſtituting the ſubſtance of whole 
mountains ; but is generally mixed either with quartz and 
mica, when it is called Granite, in Swediſh Griberg ; or with 
Jaſper, having ſome occafional concurring particles of quartz, 
cockle, and hornblende, in which caſe. the compound is called 
porphyry. If the rhombic quartz and jaſper were of the ſame 
ſpecies, that ſort of porphyry, which is made up of theſe 
two bodies only, ought to be ranked among the jaſpers, in- 
ſtead of being placed with the Saxa, | 

It is however obſervable on old monuments, which are ex- 
poſed to the open air, that though porphyry had decayed, and 
conſequently loſt its poliſh, yet granite of the ſame age, com- 
poſed for the moſt part of chombic quartz, has kept its luſtre. 
This, however does not contradi& the poſſibility of rhowbic 
quartz being of the ſame ſubſtance as the jaſper ; the calcare- 
ous ſpar, for inſtance, is found to bear the weather, and even 
fire, better than the limeſtone. The Author, | 

O 4 beauti- 
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beautiful ſhining colours, as lazuly- blue, graſs- 
green, apple- green, pea- green; and ſeldom a 
citron- yellow; ſome have an intermediate co. 
lour betwixt red- copper and tomback- grey; be- 
ſides other colours between grey and violet. 
Theſe colours are ſeen for the moſt part in 
ſpots; but ſometimes in ſtripes, on the ſame 
piece. | | 
Theſe ſtones are found of an angular form, 
in pretty large pieces. Their ſpecific gravity is 
2,755- Their fracture appears foliated : and 
the broken parts are rhomboidal : they are ſemi- 
tranſparent : and in other reſpects agree with 
the felt -ſpar. | 
The beſt deſcription of this ſtone has been 
given by Meflirs. Leſk and Brukman. I have 
ſeen at Geyer a piece of feldpar, which diſplayed 
ada great variety of colours: but very pale. Werner. 


SECT. 112. (Additional.) 


White feltſpar. Terra Silicca Magnefia & 
ferro intime mixta, 

This ſtone has been deſcribed by Mr. Bayen: 
and it is found at Sr. Marie aux mines in Lot- 
rain. 


8 It is of a white opake colour, ſpotted with 
ochre on the out- ſide. Its texture is ſolid and 
opake, conſiſting of ſhining particles, which 
giwe it a ſparry appearance. It is very hard, and 
ſtrikes fire with ſteel; it is attacked by _ 

| and 
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and it appears by the analyſis that filiceous 
earth compoſes half its weight, magneſia and 
and iron. compoſe the other half. That from 
Alengon contains ſome calcareous earth, and 
more-iron than any other of the kind. 


0 ECT, 113. (Additional.) 


Obſervations on Felt Spar, (from Kirwan.) 


This ſtone, which is generally opake, is 
found of all colours, white, red, yellow, brown, 
green, violet, or virideſcent ; ſometimes cryſtal- 
lized in rhombic, cubic, or parallelipipedal - 
forms, and often amorphous. Its texture is 
cloſe but lamelar and it breaks like ſpar. Its 
ſpecific gravity is from 2400 to 2600. Mr. 
Gerhard ſays he found it even 3500, but it was 
then probably loaded with metallic particles, It 
is harder than fluors, but not ſo hard as quartz. 

It melts per ſe more quickly and perfectly 
than fluors, into a whitiſh glaſs, and does not, 
like them, attack the crucibles. Borax and mi- 
crocoſmic ſalt entirely diflolve 1t without effer- 


veſcence, but it does not eaſily enter into fixed 


alkalis. When criſtallized it decrepitates in a 
moderate heat, otherwiſe not. | 
It never conſtitutes veins, or ſtrata, but is ei- 
ther found in looſe maſſes, at moſt two inches 
long, or mixed with ſand or clay, or imbodied 
in other ſtones, as granites, &c. 
; One 
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One hundred parts of the white contain about 
67 of ſiliceous earth, 14 of argillaceous; 11 of 
ponderous, and 8 of magnefia. Tur 
Felt ſpar is undoubtedly the ſtone which the 
Saxons uſe as Petuntſe in their porcelain ma- 
nufactories. | 


SECT. a - 
The Garnet kind: Terre Granateæ. 


The matter compoſing the ſubſtance of Gar- 
zets, and Schorls or cockles, except the ſmall 
portion, which is metallic, does, in its indu- 
rated ſtate, reſemble the ſiliceous tribe, ſo far as 
relates to external appearance and hardneſs : 
and therefore I would very willingly have fol- 
Jowed the opinion commonly reecived, of con- 
ſideriug theſe two ſubſtances as ariſing from one 
another; if I had not been perſuaded to the 
contrary by the following qualities of the Gar- 
Net [/ J. : 


5 — — EI | Sh _— 2 * 
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DI] The ſubſtances of this order are analogous to gems : | 


fince all theſe are compoſed of the ſiliceous, calcareous, and ar- 
Zillaccous earths, with a greater or leſs proportion of iron. 
The apake and black garnets contain about 20 hundredths 
of iron: but the diaphanous ones only 2 hundredths of their 
weight, according to Bergman. The garnets, properly 10 
called, contain a greater quantity of filiceous earth than the 
ſhirls, and both are now juſtly ranked with the /licrous garths. 
Edit, | 


1. It 
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other earthy ſubſtances, make great alteration in re.p-. 79 
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1, It is more fuſible, in proportion as it con- 
tains leſs metallic matter: and is more tranſ- 
parent or glaſſy in its texture: which is quite 
contrary to the filiceous kind. 

2. This is the reaſon, perhaps, why the gar- 
net, mixed with the ſalt of kelp, may, on a 
piece of charcoal, be converted to a glaſs by 
the blow-pipe, which cannot be done with 
the flints: and, ; | 

z. Why the moſt tranſparent garnet may, 
without any addition, be brought to a black 
opake flag by the ſame means. | 

4. It is never, ſo far as is hitherto known, 
found pure, or without ſome mixture of me- 
tal, and eſpecially iron; which may be ex- 
trated by the common methods [4 |. 

5. The — matter, during the criſtalliza- 
tion, has either been formed in ſmall de- 
tached quantities; or elſe has had the power 
of ſhooting into criſtals, though cloſely con- 
fined in terent ſubſtaneẽs: ſince garnets are 
generally found diſperſed in other ſolid ſtones, 
and oftentimes in the harder ones, ſuch as 
quartz and chert [i]. 


SECT, 
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[5] The garnet is eafily melted with borax, or with the 
vegetable alcali, F. N ; 

Its ſpecific gravity is greater in general than that of pre- 
cious ſtones, viz, from 3600, and even from 4400 to 
i000, F. | | 

Moſt of the garnets ſtrike fire with ſteel. Brun. 

[i] It is certain that the metallic calces being mixed with 
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SECT. 115. (69.) 
1. Garnet, Granatus, 4x 
Which is a heavy and hard kind of ſtone, 
_ criſtaſlizing in form of polygonal balls, and 
is moſtly of a red, or reddiſh brown colour. 
A. Granet mixed with iron, Granatus mar- 
tialis. | | 
1. Coarſe grained garnet-ſtones, without any 
particular figure. Granatus particulis granu- 
Hlatis, figura indeterminata: in Swediſh called 
Granat-berg : in German Granatſtein. 
a. Rediſh brown garnet, from the mine called 
Granate ſkierpningen, at Nya Kopparberg, 
in Weſtmanland. 71 


— 


| their. fuſibility ; and we know from experience, that the pre- 


ſence of iron, particularly in the argillaceous, and in the mi- 
caceous kinds, renders them fufible ; however, though there 


may be good reaſons for conſidering the garnet as a quartz 
- impregnated with iron; yet as quartz is not ſo eafily ſubdued 
by any addition of iron, of which the Swediſh Tor ſtern, a 


martial ore, commonly mixed with quartz, is an inſtance; 


and as even the ſpecies of quartz naturally mixed with that 


metal, are far leſs eafily fuſible than the garnet; it will, per- 
haps be better to call the garnet a ſlone of a different order, 
until by ſufficient experiments we may have reaſon to reduce 
the number of the earths. Though if we ſhould ever arrive 
at an exact method of clafling them in this reſpect, perhaps the 
ceconomical uſe of theſe bodies will rather require ſuch a diſ- 
tribution of them as ſhall more regard their preſent exiſtence, 
than that which they have been originally derived from. 

The garnet earth, fo far as I know, is not yet found, but 
in an indurated ſtate; and, as ſuch, it is divided into the gar- 
net, and into ſhirl or cockle, and that in regard to the figure 
of their criſtals, more than any thing elſe, though their co- 
lour has alſo had ſome ſhare in this diviſion, I have here fol- 
lowed cuſtom, which, perhaps, may have ſome reaſon, how- 
ever ill founded it be, The Auther, 


3. Whitiſh 
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b, Whitiſh yellow, from Torrakeberget, in 
the pariſh of Gorborn, in Wermeland. F 
c. Pale yellow, from Sikſioberget, and Weſter > 
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Silfverberget, in ä in Swe⸗ a 
den [#4]. 4 
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2. Criſtallized. Granatus Cryſtallizatus. 

a. Tranſparent, Granatus Gemma. See Sect, 
84, where a new article has been added on 
this gem. 

5. Reddiſh yellow tranſparent, the jacinth, 

- or hyacinth. Hyacinthus gemma [I]: from 
Greenland, and -Bergens Stift, in Nor- 
way. See Seft. 82. 

c. Red ſemi-tranſparent,” and cracked, from 
Engſo, at the Lake Malaren, in W reſtman- 
land. 

d. Rediſh brown, from Kalmora and Stripas, 
at Norberg, in Weſtmanland. 

e. Green, from Eibenſtock in Saxony; and 


Gellebeck 1 in Norway. 


FOCI 
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[4] Garnets, though ſmall, are often found in micaceous 
ſtones in England; but extremely good garnets are found in 
great plenty alſo in like ſtones in Scotland. D. C. 

Near Zoeblitz, in Saxony, a number of garnets ſtick in a 
ſerpentine rock, which baſſets to the day. Brun. | 

[{] I am not certain whether the oriental jacinth, and that 
from Siberia are of the ſame kind: but this garnet from 
Greenland i is ſold the Jewellers a as a hyacinth. Author. 


J. Yel- 
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rig Yellowiſh green, from Gellebeck. 
2 Bla ck, from Swappawari, in Lapland [i]. 


SECT. 219; (90) 
B. Garnet mixed with iron and tin, Granatus 
crocts Martis et fovis mixtus. 

1. Coarſe grained, without any particular 
figure, Granatus particults granulatis fi- 
gura indeterminalta. B 
4. Blackiſh brown, from Moren, at Wel- 

tanfors, in Weſtmanland. 

2. Cryſtalliſed. : 

_ 6. Blackiſh brown, from Moren. 

6. Light green or white, from Gokum, 
at Dannemora, in-the province of Up- 
land. | 

The 'Bergs-radets, or ,mine-maſters, 
Mr. Brandt and Mr. Rinman have 
publiſhed ſome experiments on this 
kind of garnet, in the Memoirs of the 
Royal Academy of Sciences at Stock- 
holm. | 


— 


[m] The criſtallization of garnets are fo far different from 
one auother, that ſome have a greater and ſome a leſs num- 
ber of facets, or ſides: but this has no relation or depen- 
dance on their contained metals, their colour, or their trani- 
parency. Wherefore, in order to avoid a prolixity, which is 
. unneceſſary, I have omitted ſuch varieties; and only obſerved 
that they are round or ſpherical, with facets. Beſides, there 
is not yet diſcovered any figure amongſt them, which is abſo- 
lutely particular and remarkable: for the granatus dodecacaros 
ex rhombis of Linneus, is diſperſed every where in the rocks 
at Konigſberg in Norway. The Auther, 


17. 
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SECT. 18. (710 


C. Garnet mixed with iron- and lead, Grana- 
tus calcibus Maris et Saturni mixtus. 
I. Cryſtalliſed, | 
a. A reddiſh brown, from Arſet, i in the pa- 
riſh of Foderyd, in the province of Smo- 
land. 
This was diſcovered, and accurately ex- 
ur by the Bergs-radet Mr. Von 

wab. 


; SECT. 92. (119. (72.) 


Cockle or Shi], (Schoerlus of Bergman La- 
pis Corneus Cryftall ſatus Mallerii. 

Stannum Criſtallis Columnaribus nigris. Lin- 
næi (2). 


It is a heavy and hard kind of ſtone, which 


- ſhoots into criſtals of a priſmatic figure, and 


whoſe chief colours are black or green. 


» 2 „* _ — 
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{n] According to Sir Tobern Bergman, fſhirls or ſchoerls 


. ought not to be confounded with baſaltes. This laſt name 


does not fit the ſubſtances, the author deſcribes in this and 
the three following ſections. Edit. 


2. Its 


© 
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2. Its ſpecific gravity is the ſame as the gar. 
| nets, viz. between 3000 and 3400, though 
7 mag proportional to their different ſoli- 
ity fo]. | 
A. AY or ſhirl ], mixed with iron, 
Shoerlus martialis. } | 
1. Coarſe, without any determined figure, 
particulis palpabilibus figura indeterminata. 
a. Green, found in moſt of the Swediſh iron 
mines. | 


— 


4 4 


— 


i. 


— 


, 3+ It cracks in the fire: and, 
4. Is very difficult to be fuſed : neither 
nor the mineral alkali can effect its f 

5. It is not totally ſoluble in aqua for 
6. But whatever is diflolved, may be reduced into a jelly, 

by the addition of an alkali, - Wy 
7. It is a compound of a filiceous earth, argill, . calcareous 
earth and iron: this laſt is found in a greater quantity 
v hen the cockle is cpake than when it is tranſparent. F. 

8. Some ſhirls contain 35 parts of ſiliceous earth: 39 of 
argillaceous, and 6 of pure calcareous earth ; but ſome 
contain 12 or 20 parts of magneſian earth, &c, Berg. Ses 
the Table after Sect. 72, N' 12 and 13. h 

[po] The name Cockle for theſe ſubſtances is an old Cor- 
niſn mineral name; but it is alſo given ſometimes to other 

very different matters. | 

The name of ſhirl is now adopted in Engliſh, from the 
German mineral term. We have not in England any great 
quantity of ſpecies of cockles ; the chief are found in the tin 
mines in Cornwall, and T have ſeen ſome fine criſtallized kinds 
from Scotland, D. C. 

The Engliſh mineral name of Cal, has been uſed by ſome 
authors as ſynonymous 'with cockles, and theſe are even con- 
founded together at the mines; but the Call, definitely ſpeak- 
ing, is the ſubſtance called Wolfram, by the Germans, &c. 
D. C. f | 
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"SECT. 120. (73 ), | 


2. Sparry, Schoerlus Spatoſus 

a. 1 * green, (the ped of ener 
from Egypt [r]. - 

n Pale gteen, from Weſterfilfverberget and 
Hagge, at Norberke, Linbaſtmoren, at 
Grangierde, in the province of Weſtman- 
land, &c. 

c. White, from Silf-udden, at weſwiir- 
verberget, Pargas in Finland, the lime- 
rocks at Lillkyrkie, in the province of 
Nerike, &c. Bl 
This occurs very frequently in the ſcaly lime- 
ſtones, and the colour of the ſparry ſchoerl 
changes from deep green to white, in propor- 
tion as it contains more or leſs of iron. 


* 


SECT. 121. (74) 


3. Fibrous, Schoerlus particulis fibroſis; ſtriated 
cockle, or ſhirl : it reſembles fibres or threads 


of glaſs. 


mnt 
—_— — — 7 — 


[4] Its ſpecific character is, that it always breaks 1 in a eu- 
bie or in a rhomboidal form, Fabr. 

[7] The Plaſma, or mother of emeralds of authors, is a fine 
pellucid true ſhirl, or cockle, as it has been ſaid in Sect. 81. 
pag. 147. Editor. | 

[5] d. Brown, from Weſtmorland. 

e. Black, from Kailmora in Norberg. Fabr. 


vor. I. P A. Of 
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A. Of parallel fibres, ſchoerlus fioris parallelis [t]. 
a. Black, from Guſtavſberget, in the pro- 
vince of Jemtland, che. Band of Uto, in 
the lake Malaren, &c. 
5. Green, in moſt of the, ediſh iron mines. 
c. White, from Weſterfilfrerberget, in the 
province of Weſtmanland, Lillkyrkie 1 in 
Nerike, and Par Ab in Finland, 
B. Of concentrated fibres, Schoerlus fbris con- 
ceniratis; ſtarred cockle or ſhirl, from its 
fibres being laid ſtellarwife. 

. Blackiſh green, from Salberg, in Weſt- 
manland, where, being found together 
with a, fteel. grained; lead / ore, the whole is 
called gran-ris-maim, or pine- ore, from its 
reſemblance to the branches of that tree. 
This kind of metal is alſo found at Uto, in 
; 

b. Light reen from Kerrbo, at Skinſkatte- 
berg in Weſtmanland. 


— 
— 


[e] To this ſpecies of cockle, or r ml, belong moſt of thoſe 
ſubſtances called. imper fed? aſbeſti; and as the cockle perfecily 
reſembles a flag from an iron furnace, both in regard to its 
metallic contents, and its glaſſy texture, it is nq wonder that 
it is not ſoft, enough to be taken ſor an aſheſtus. It has how- 
ever, only for the ſake of its ſtructure, been ranked. among 
the aſbeſti; and it is ſurprizing, that the fibrous gypſum, from 
Andrarum, in the province of Skone, has eſcaped being on 
the ſame account confounded with them. The ſtriated cockle, 
or ſhirl, compared to the aſbeſti, is of a ſhining and angular 
ſurface, (though this ſometimes requires: the aid of: the mag- 
nifying-glaſs to be diſcovered) always ſomewhat: tranſparent, 
and is pretty eafily brought to a glaſs: with the blow-pipe, 
without being conſumed, as the pure aſbeſti ſeem to be. (See 
Asbeſti, Sect. 67). The Author, 

7 | | c. White 
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c. White, at Lillkyrkie in Nerike, Weſter- 
filfverberget in Weſtmanland, and Pargas 
in Finland. 


SECT. 122. (750 


8 


4. Criſtallized cockle, or ſhirl, ſchoerlus cryſtal- 
liſat us. 

4. Black, from France, Yxfio at Nya Kop- 
parberg, in the province of Weſtman- 
land, Umea in Lapland, Oſterbottn in 

Sweden. 

b. Deep green from Salberg in Weſtman- 
land. 

c. Light green, from Enighets-grufvan, at 
it Nhkatg in Weſtmanland. 0 2 

d. Reddiſh brown, from Sorwik, at Grengie 
in Weſtmanland, and Glanſhammar, in 
the province of Nerike [#]. ACER: 

The Taufftcin, from Baſil a is of this co» 
lour, and conſiſts of two hexagonal _— 


ſu] The bar-ſhoerl, or Stangen ſboerl of the Germans 
was lately found in the Carpathian mountains, by M. Fich- 
tel, embodied in lime-ſtone and cryitalliſed in priſms. It 
flightly efferveſces with acids: and contains 61,6 of ex: 
21,6 of calx: 6,6 of argil: 5 of magne/ia: 1,6 of iron; and 
3. of water, Kirwan, 

[x] It is found, though very rarely, near Bafil, a known 
town of Switzerland. , 

N. B. Mountain criſtal is ſometimes found in the form of 
a Croſs : ſo that this figure is not peculiar to the ſhir] kind; 
* : P 3 Nur. 


19 
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of cockle grown together in form of a 
£7 croſs : : this the Roman Catholics wear as 
gan amület, and is called in Latin, Lapis 

cruc Mer, or the croſs ſtone [y]. 


S E c So 123. (76.) 


n ons on the Granet and Schorl or Cockle 
kind. 


* 3 kind contains 10 3 of iron as 
renders it profitable to be worked, it is conſi- 
| dered as a a'gogd 4 1ron ore, and no notice is taken 


* 


b * A n 
IV, rner. Some of this form are found in Germany, mentioned 
by Bergman, (de form Cryſtal. p. 2.) which have the, ap- 
pearance of calcareous, though in "reality they belong to the 
ſilicegus kind, Ed. 
The reddiſh brown prifmatic ſnirl from Mount Veſuvius, 
contains 48 per cent. of /ilcx : 40 of argilia: 5 of caix: 1 of 
magnc/ia : and 5 of iron, But other forts of fhirt have af- 
forged 50 per cent. of iliccous curth: 30 of argillaceons : » or 
2 of magne/ian earth: and 18 or 20 of iron. Bergman, 

The white ſort probably contain leſs iron, 

But all fhirls become reddiſh by calcination. Kirwan. . 

.{y] It is not impoſſible, that there way be ſome kinds of 
cockles, or ſhirls, which, beſides iron, alſo contain tin or 
lead, as the garnets : dur I am not quite convinced of it; 
though J have been told, that lead has been melted out of a 
cockle, from Rodbeck's-Eng at Umea, in Lapland; and it 
feems likewiſe very probable that the cockles which are found 
in the Engliſh tin mines, may contain ſome tin. There are 
ſome criſtals of cockle found, which are fuſible in a greater 
degree than any ſort of ſtone whatſoever : : thele are always of 
a glaſſy texture, and ſemi-tranſparent. 

The figure of the cockle criſtal is uncertain, but 277. 
priſmatical : the cockle from Yxſio, at Nya Kopparberg, is 

uadrangular; the French kind has nine ſides, or planes; 
and the Tauffstein is hexagonal, The Author. p 
0 
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of 1 its natural character, i in the ſame manner as | 
is done with clays and jaſpers that contain iron ; 
for the richneſs of metal iu theſe riſes in a gra- 
dual progreſſion, till they acquire the appear- 
ance of Iron itſelf, Thus a kind of garnet is 
melted in a furnace, not far from Eibenſtock, 

in Saxony: and the ſame ſpecies is found, and 
might alſo be employed, at Moren, in Weſt- . 
manland. Jaſpers are for this purpoſe melted 
in Hungary, and clays in England. But as the 
greateſt part of the garnet kind contains fo lit- 
tle iron as to yield only between fix and twelve 
per cent. which is too poor to be worked any 
where in the world as a profitable iron ore, the 
reſt and the greateſt part being a mere earth, it 
muſt in a natural hiſtory be conſidered and 
ranked among the earths [Z]. 

The tin grains ſhould have obtained a place in in 
this order, 1. If I had known any of them to 
contain tin in ſo ſmall a portion as five per ceut. 
as this quantity of tin is the moſt that ever can 
be obtained from the garnets 3 ; 2. If it was 
proved that a calx of iron always was, mixed 
with it, as in the garnet; and, 3. If 1 did not 
believe that the tin calx might by itſelf take a 


2 n 


——. — — 


[z] When any of the garnet kind is to be tried for its con- 
taining metal, the iron ought to be melted ont of it by the 
common proceſs ; and if the garnet, at the ſame time, con- 
tains both tin and lead, theſe two metals are likewiſe included 
in the iron: however, they may be extracted out of the iron, 
by expoſing it to a heat augmented by degrees, becauſe then 
the tin and lead ſweat out in form of drops, aimoſt pure, 
though always ſomewhat mixed with iron, The Author. 


TREES ES: ſpherical 
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ſpherical polygonal figure, at its induration, as 
well as the garnet. The white tin grains, out 
of which no tin, but only iron 1s to be got, 
might with more reaſon be placed here, if it 
was not ſo exceſſively refractory in the fire, and 
if it did not, at laſt, melted either by {«lt, or 
with borax, give a clear and colourleſs glais, 
contrary to what the garnet does, which datter- 
ence ariſes from the different fuſibility ot theſe 
two ſubſtances. | | 

The garnet and cockle are not yet known to 
me in form of an earth or clay, taken in the 
common idea we have of thoſe bodies. It is 
true, that there is a bole found at Swappawari, 
in Lapland, which has the ſame figure as the 

rnet ; and the hornblende of the author, which 
1s ſomewhat harder than this bole, has often 
the appearance of a cockle, We cannot, how- 
ever, do more than problematically ſuppoſe 
them to be the reel | related to the garnet 
kind, as we have not yet diſcovered a method 
how to ſeparate earths from the contained me- 
tals, without deſtroying their natural form, and 
eſpecially from iron, when it is ſo ſtrongly 
united with them, as if it had a part in their 
formation itſelf, 


SECT. 


„ 


Sea. 125. sri ickovs KA AT IIS. 215 


8 ECT. 124. (Additional from Kirwan.) 


Rowly Rag. 
This ſtone is of a duſky or dark grey colour, 


with numerous minute ſhining criſtals. 
Its texture is granular: by expoſure to the 
air it acquires an ochry cruſt, 
Its ſpecific gravity is 2748. 
Heated in an open fire it becomes magnetic. 
In ſtrong heat it melts per /e, but with more 
difficulty than baſaltes. | 
According to Dr. Withering's analyſis, 100 


parts of it contain 47,5 of filxceous earth, 32,5 


of argil, and 20 of iron. 


SECT. 125. (Additional from Kirwan.) 


Siliceous muriatic ſpar. 


This ſtone is of a hard, ſolid; and ſparry tex- 
ture: of a grey, ochry, dull colour, but inter- 
nally bright. | 

It gives fire with ſteel. Yet 

It efferveſces with acids. 

P 4 In 
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In a ſtrong heat it grows brown : but at laſt 
it melts per ſe. 
10co parts of this ſtone contain 50 of Alex: 
the remainder is mild magneſia and iron ; but 
in what proportion is not mentioned. See Jour. 


nal de Phyſique, Supplement, vol. 1 3 p- 216, 


SE C T. 126. (Additional from Kirwan.) 


Turky Stone. (Cos Turcica,) 


This ſtone 1s of a dull white colour, and of- 
ten of an uneven colour, ſome parts appearing 
more compact than others, ſo that it is in ſome 
meaſure ſhattery, It is uſed as a whetſtone: 
and thoſe of the fineſt gram are the beſt hones 

for the moſt delicate cutting tools, and even far 
razors, lancets, &c. | 

Its ſpecific gravity is 2598. 

It gives fire with ſteel, yet 

_ Efferveſces with acids. 25 

Mr. Kirwan found that 100 parts of it con- 
tains 25 of mild calcarecus earth, and no tron. 

There probably are two ſorts of ftones 
known by this name, as Mr. Wallerius affirms 
that, which he deſcribes, neither to give fire 
with ſteel, nor efferveſce with acids [a]. 


—— — 


— 


[a] Workmen affirm that this ſtone hardens with oil; but 
this is a circumſtance that I never could obſerve. Eaitor. 


SECT. 
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S'CT; 127. (Additional from Kirwan.) 
Rags Stone, 


The colour of this ſtone is grey. Its texture 
is obſcurely laminar, or rather fibrous, but the 
laminz or fibres conſiſt of a congeries of grains 
of a quartzy appearance, coarſe and — 4 

Its ſpecific gravity is 2729. 

It efferveſees with acids, and 

Gives fire with ſteel. 

Mr..Kirwan found it to contain a portion of 
mild calcareous earth, and a ſmall proportion of 
iron. 

It is uſed as a whet-ſtone for coarſe cutting 
tools, 

The filiceous grit, cos arenarius, and other com- 


| pounds of the filiceous earth, &c. will be found in 


the Appendix, at the end of this Mineralogy. 
SECT. 128. (67.) 
Obſervations on the Siliceous Order. 


The ceconomical uſes of this Order are not 
ſo manifold as thoſe of the calcareous and ar- 


gillaceous claſſes; however, moral reflections 


laid aſide, it will be neceſſary briefly to men- 
tion, how far this order is conſidered and em- 
ployed in common life [. ** 

The 


— 


[6] This, like the other primitive Foals iy is ſeldom found 


. as have been mentioned, (Note F to Sect. 88 J. And ot 
courſe 
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The Europeans have no farther trouble with 
the precious ſtones than either to cut them 
from their natural or rough figure, or to alter 
them, when they have been badly cut in the 
Eaft Indies: in which latter circumſtances they 
are called Labora: and it may be obſerved, that 


for 


6-3 0 - 
__— 


rourſe it will be very proper to give here the method of pu- 
rifying this earth, as it is only in this ſtate of purity that we 
can reaſon about its peculiar properties. The following is the 
proceſs given by Profeſſor Bergman for this purpoſe. Reduce 
clear quartz cry/ials into powder : melt it with four times the 
weight of fixed alkoli : diſſolve the whole in water: precipi- 
tate it by a large quantity of ſtrong acid: waſh carefully, and 
dry the precipitate. 

The acid muſt be uſed in a ſuperfluous quantity, that any 
other earths there contained may be diſſolved. 

The ſpecific gravity of this earth ſo purified, is 1975, The 
particles, when firſt precipitated, occupy, in water, at leaſt 
twelve times the ſpace they do when dried. So that, when 


ſuffic iently fine, they remain ſuſpended therein: Nay, when | 


vehemently heated in a cloſe veſſel, as in the Papin's digeſicr, 
they may be diſſolved; as it will appear by the phenomenon 
obſerved at Geyſer in Iceland, of which mention will be made 
hereafter at Note f |, pag. 223. | 

No acid, except that of the ſparry fluor, mentioned Sect 22, 
has any action upon this earth. Fixed alkalis unite with it in 
the humid way : but in the dry way, they ſeize it with great 
vehemence, and convert twice their weight of it into a per- 
manent tranſparent glaſs, Such is its affinity to alkalies, that 
it imparts to clay, which is always loaded with this kind of 


earth, the power of ſeparating the alkaline baſes from the acid 


of nitre and common ſalt, | 
When filiceous earth is quite pure, it is refractory in the 
fire: but although it is not found altogether ſimple, yet, in 
mineralogy, it muſt be confidered as primitive, until deciſive 
experiments ſhew us from which of the preceding or following 
earths it is derived, The Editor, from Bergman's SE 
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for cutting the ruby, ſpinell, ballas, and chry- 
ſolite, the oil of olive is ©: e- inſtead of any 
other liquid, to be mixed with the diamond 
powder, in the ſame manner as for cutting the 

If 


— } 0. 0 a 8 „ — — 3 A. — — 


It ſeems that a further knowledge on this ſubject may be 
obtained, if a ſet of proper experiments was inſtituted on the 
earth that is precipitated from the liquor filicum, This has 
not yet been purſued by any one that we know, But the re- 
ſults which are reported in the French abridgment of G. New- 
man's chemical works, by the late Mr. Roux (printed in 4to, 
1781, pag. 46,) ſeem to indicate that /iliceous earth is a com- 
pound : as it is afferted there, that half an ounce of vitriolic 
acid has diſſolved 20 grs. of this earth, precipitated from 
the liquor /ilicum. The ſame quantity of nitrous acid only 
diſſolved 16 gr.: the fame of muriatic acid diſſolved 15 gr. : as 
much of agua regia diſſolved the like quantity: and the ſame 
of diſtilled vinegar diſſolved only two gr. And that each of theſe 
ſolutions were differently coloured, viz. that made by the vi- 
triolic acid, was reddi/þ ; that by the nitrous acid was yellow ; 
that by the marine acid was only of a ye/lawi/h colour: that 
by the aqua regia was of a full ze//ow like gold: and that by 
the diſtilled vinegar did not change to any colour. But it 


is not ſaid what was the proportion of each ſolution, an ob- 


ject which could be eaſily obtained by attempting the preci- 
pitation of each, with ſubſtances of a ſtronger affinity to each 
acid, and by a proper evaporation and cryſtallization of their 
reſpeCtive refidues. The Editor, from Mongez. 

[e] This article, in the firit Engliſh edition runs ſo, And 
it may be obſerved, that for cutting the ruby, ſpinell, ba/aſs 
and chryſolite, the oil of vitricl is required, inſtead of any other 
liquid, to be mixed with the diamond powder, This certainly 
ſeems to be a miſtake of the printer or of the editor, as it is 
well known that no oil of vitriol is, nor can be, employed by 
the lapidaries for cutting theſe hard ſtones with metallic 
Wheels, without corroding their tools in a ſhort time, as well 
as producing many other obvious and inſufferable inconve- 
niencies. 8 [ have 
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If the petty princes in thoſe parts of the In- 
dies, where precious ſtones are found, have no 
other power nor riches proportionable to the 
value of theſe gems, the reaſon of it 1s as obvi- 
ous as of the general weakneſs of thoſe coun- 
tries where gold and filver abound, viz. becauſe 
the inhabitants, placing a falſe confidence in the 
high value of their poſſeſſions, - negle& uſeful 
manufactures and trade, which by degrees pro- 
duces a general idleneſs and ignorance through 
the whole country. 

On the other hand, perhaps, ſome coun- 
tries might ſafely improve their revenues by 
ſuch traffic. In Saxony, for example, there 
might probably be other gems found, beſides 
aqua-marines and topazes ; or even a greater 
trade carried on with theſe than at preſent, 
without danger of bad conſequences ; afpecially 
under the direction of a careful and prudent go- 
vernment. - | (, 

The half- precious ſtones, ſo called, or gems 
of leis value, as the common opal, the onyx, 
the chalcedony, the cornelian, and the coloured 
and colourleſs rock criſtals, have been employed 
for ornaments, and œcomical utenſils, in which 
the price of the workmanſhip greatly exceeds 
the intrinſie value of the ſtones. The antients 
uſed to engrave concave and convex figures an 
them, which now-a- days are very highly va- 


— — 


I bave ſeen how lapidaries cut diamonds : I have procured all 
the information I could : and I have read the article Lap:dary, 
both in the £ngii/h Cyclepedia, and in Jaubert's Dictionary of 
Arts : But I do not find the leaſt intimation concerning the 


- lued, 


uſe of oil of vitriol in this operation. Edit. 
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lued; but'often with leſs reaſon. than modern 
performances of the ſame kind. Theſe ſtones are 
worked by means of emery on plates and tools of 
lead, copper, and tin; or with other inſtru- 
ments: but the common work on agates is per- 
formed at Oberſtein, with grind-ſtones at a very 
cheap rate. When once fach a manufaQtory is 
eſtabliſhed in a country, it is neceſſary to keep 
it up with much induſtry and prudence, if we 
would wiſh it to ſurmount the caprice' of fa- 
ſhions; fince howmuch ſoever the natural beau- 
ty of theſe ſtones ſeems to plead for their pre- 
eminence, they will at ſome periods unavoid- 
ably ſink in the eſteem of mankind : but they 
will likewiſe often recover, and be reſtored to 
their former value, | 

The grindſtones at Oberſtein are of a red co- 
lour, and of ſuch particular texture, that they 
neither become ſmooth, nor are they of too 
looſe a compoſition. 

Mot part of the flinty tribe is employed for 
making glaſs, as the quartz, the flints, the peb- 
bles, and the quartzoſe ſands [d]. The quartz, 
however, is the beſt: and if uſed in due pro- 


—— — 


[4] None of the filiceous ſtones are found cryſtallized in es- 
vities, and if there are cryſtallizations, they confiſt of minute 
quartz cryſtals, Common flints ſome times contain impreſ- 
ſions of marine productions, the hollows being often filled 
with them. This ſpecies is generated in the clefts of chalk- 
hills, as quartz is in the Saxum or rock-ſtone, The chal- 
cedony-like agate, on the Italian Alps, have penetrated ſome 
ſhells, and filled their windings or thalami. Agates in wood, 
cornelians in ſhells, and flints in corals, have been mentioned 


by the author, Sect. 282 of the Appendix. Brun. . 
| | portion 
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portion with reſpe& to the alkali, there is no 
danger of the glaſs being eafily attzeked by the 
acids; as has ſometimes happened with pla; 
made of other ſubſtances; of which we had an 
inſtance of bottles filled with Rheniſh and Mo- 
ſelle wines, during the time of a voyage to 
China[ f}. 


In 


8 —— * — 


VI The filiceous earth, is it a ſimple ſubſtance or a com- 
pound one? And, in general, are all earths true elementary 
ſubſtances, or are they formed from other elements? 
We have already mentioned the erroneous opinion of the ſili- 
ceous earth being produced, in certain circumſtances, by the 
intimate combination of the ſparry-acid with water (Note 
to Sect. 26) : and as to the metallic earths, it is certain that 
the calx of arſenic is a compound of an acid with phlogiſton : 
but we know not as yet with certainty, whether other earths 
are in the ſame caſe, Thus a few facts, however, may in- 
duce us to ſuſpect, as the great/Bergman does, that perhaps 
all other metallic earths are but ſo many compounds from 
acids and phlogiſton : and that the other earths are but the 
reſult of different 'combinations in which the acids and phlo- 


giſton are the chief — : 
Our knowledge does not yet\extend to the determining how 
hard cryſtals are formed, though it is certain that they muſt 
have been at ſome period of their formation in a ſoft ſtate, 
ſince ſome are found. to include water in their cavities, as has 


already been obſerved, Profeſſor Bergman obtained thirteen 
regular formed cryſtals, by ſuffering the powder of quartz to 


remain in a veſſel with the fluor acid for two years. Thele., 


eryſtals were about the ſize of ſmall peas, and were not ſo hard 
as quartz. (See Opuſe. de terra ſilicea, p. 33.) Mr. Achard, 
in a letter dated the 6th of April, 1778, ſent me two cryſtals, 


one of the ſparry kind, and the other as hard and tranſparent 


as rock cryſtal, The firſt he procured by means of calcareous 
earth, and the latter from the earth of alum, both diffolved in 
water impreguated with fixed air, the water filtrating very flowly 
through a porous bottom of baked clay, The deſcription of 
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In the ſmelting of copper ores, quartz is uſed, 
to render the flag glaſſy, or to vitrify the iron; 


quartz 


_— —_ — _—— —_— 


med _- — — — 


this apparatus invented by Mr. Achard, may be ſeen in the 
Journal de Phyſique for January, 1778, I ſbewed theſe cry- 
tals to the Aſſembly of the Royal Academy at Paris in the ſame 
year, and I ſtill keep them by me, together with the letter in 
which they were incloſed, The proceſs has been ſince: at- 
tempted by myſelf, as well as by many others, though withour 
the defired effect. This muſt be attributed to ſome unheeded 
circumſtance that eſcaped the author, as I have not yet heard 
that he has been himſelf able 10 ſucceed a ſecond time. Eait. 
But although the attempts to repeat the formation of hard: 
cryſtals by the method of Mr. Achard have been unſucceſsful till 


1 


the kind which deſerves to be noticed: and the more ſo, as we 
ſhould be intirely ignorant what would be the event, had not 
Nature herſelf. ſpontaneouſly aſſiſted our ignorance and lotb, 
in the inveſtigation of her powers. 

At Geyſer iu Iceland there ſpouts up a hot water, which, 
upon cooling, depoſits ſiliceaus earth: and of this very matter 
a flinty baſſin or crater has been formed by itſelf, having 59 
feet in diameter, This ſpout is of a ſtupendous bulk, as the 
opening through which it guſhes out at various intervals has . 
19 feet in diameter : and ſometimes it was obſerved by Dr. 
Van Troil to reach the height of 9a feet. though ſeveral af- 
firm it has ſponted to the hight of ſixty fathoms. The heat of 
the water during its exploſion cannot be aſcertained ; but after 
it has been thrown through a ſtratum of air go feet thick, it 
riſes ſtill the thermometer to 212 degrees of Fahrenheit, which 
is ſtill the utmoſt heat that water can hold in the open air, It 
is obvious therefore that filiceous earth may be diſſolved in 
water, when it has a far greater degree of heat than that with 
which it boils. Perhaps ſuch experiment may ſtill ſucceed by 
employing a good Papin's digeſter : but I do not know that any 
ſuch trial was ever executed with ſucceſs. See the account of 
this phznomenon in Van Troil's Letters on Iceland, pag. 259, 
and in Profeſſor Bergman's treatiſe de Terra Silicea, Edit. 


This 
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quartz _ more uſeful than any other ſtone 
to prevent the calcination of the metal. 

The quartzoſe ſand which conſtitutes part of 
many ſtones, and is alſo uſed in making cru- 
cibles, and ſuch veſſels, contributes moſt of all 
to their power of reſiſting fire. 

It appears likewiſe probable that the quartz- 
ole matter makes the grind and whetſtone fit 
for their intended pu 2 0 g]. 


6 al 
4 th * — 


< 


e * 


[g] This ſeems to be the moſt proper place to inſert the Table 


in which Mr, Quiſt has ſhewn the comparative hardneſs of va- 
rious ſubſtances, as thoſe belonging to the ſilicious earths are 
more numerous on account of this property than thoſe of the 
other kinds of earths, Mr, Quiſt determined the hardneſs of 
theſe ſubſtances, by obſerving the order in which they were 
able to cut and make an impreſſion on each other; the firſt 
are able to cut or ſcratch the ſucceeding ; but not vice verſa, 
He added, the ſpecific gravity of almoſt all the ſpecimens he 


uſed. The fir? column ſhews the hardneſs : and the ſecond 


their ſpecific gravity. The laſt four ſpecies were added by 
Mr. Kirwan, after his own obſervation : and the ſpecific gra- 
vities marked with a * were added by the Editor, chiefly from 
. Bergman, The Edit, 


TABLE 


\ 


8 28206085 2 2 


94 


a ke %. 2% >. .L.- 4. *Þ,. TY, *% 9, 7... 


La] 3 
TABLE of the comparative hardneſs of various 
mineral ſubſtances, 


Names. Degree of hardneſs. Specific grovity. 


Diamond from Ormus — 20 — 3,7 * 
pink diamond _ 19 — 314 
Bluiſh diamond - — 19 — 3.3 
Yellowiſh diamond — 19 — 3,3 
Cubic diamond — 18 — 3,2 
Ruby 17 — 4,2 
Pale Ruby from Brazil — 16 — 375 
Ruby Spinelll! —* 13 — 3.4 
Deep blue Sapphire — 16 — 3,8 
Ditto paler — 17 — 3,8 
Topaz — 1 5 — 4,2 
Whitiſh ditto — 14 — 3,5 
Bohemian ditto — 11 — 25,8 
Emerald — 12 — 2,8 
Garnet ——— 12 — 4,4 
Agate —— 12 — 2,6 
Onyx — 2 — 2,6 
vardonyx — 12 — 2,6 
Occid, Amethyſt — I! — 2,7 
CryſtaF ——_ 11 — 2,6 
Carnelian — It _ 3,9 + 
Green Jaſper _ 11 — 2,7 
Reddiſh yellow ditto — 9 — 2,6 
Schoerl — 10 _ 376 * 
Tourmaline — 10 — 3,0 
Quartz — 10 _= 2,7 
Opal . — - 10 — 2,6 
Chryſolite — — 10 — 3,7 
Zeolyte _ 8 — 2,1 
Fluor —— 7 _ 3,5* 
Calcareous Spar — 6 m_ 2,7” 
Gypſum — — — 5 —_ 2,3* 
Chalk _— 2,7* 


3 
N. B. 1. Artificial gems are eaſily diſtinguiſhed from the 
natural, by their ſoftneſs, fuſibility, ſolubility in acids, and 
in many caſes by their ſpecific gravity. 7 

2. Stones Whoſe hardneſs does not c 11, may be 
ſeratched with ſteel. 

3. The opal mentioned in the Table, old be a Pſeudo- 
opal of the kind mentioned in the Note to & 95, as Mr. Quiſt, 
in a letter to Mr. Rinman, mentions his having ſeen apaly 
nearly as hard as diamonds, Edit. chicfly from Are an. 
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The Argillaceous Kind. Argillz, Lat. Leror, 
Swed. Ton, Germ. Argilles, French, 


The principal character whereby theſe may 
be diſtinguiſhed from other earths, is, that they 
harden in the fire, and are compounded of par- 
ticles fo diſpoſed, that they exhibit a dead or 
dull appearance when broken [a]. 

| Moreover 


— 


= 


. * 


leurs argillaceous tear th is not meant common clay, which is 
never free from /il:iceous matter; but a pure clay, unmixed 
at leaſt with any other earth. This may be readily obtained 
by diſſolving Roman, or rock allum in diſtilled water, filter - 
ing and precipitating it by mild volatile alkali. 
1. The ſpecific gravity of this pure clay, or argill, is 1305. 
2. It diſſolves in acids, with a little efferveſcence. 3, With 
the vitriolic acid it forms alum: 4. but with the nitrous, mu- 
riatic, and vegetable acids it forms deliqueſcent ſalts. 
| 5. When 


ow 
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Moreover, there are ſome of this order whieh 
row ſoft in water, and, when only moiſtened, 
become ductile and tenacious ; theſe are com- 
monly called clays[5]. Some crack in water, af- 
ter having imbibed a ſufficient quantity of it, 
but do not grow ſofter in it, and are therefore 
in the firſt degree of induration ; ſome imbibe 
the water, but do not crack or fall to pieces ; 
theſe are yet more indurated: and finally, 
ſome 


K — —_— 


— —— — 


6. When dry it abſorbs water greedily: becomes ſoft: 6. 
and, with a due quantity of water, acquites ſuch a tenacity 
that it may be moulded at pleaſure. 7. This maſs contracts 
greatly in the fire, from whence ariſe numerous cracks: 8, 
and with a due degree of heat it becomes hard enough to ſtrike 
fire with ſteel. 9. By thus burning, it loſes its glutinous tena- 
city : and the water is excluded by the approach of its parti- 
cles to one another : 10. nor does it again afſume its former 
properties, but by a chemical proceſs of ſolution and precipi- 
tation, &c, 11, It may be diſſolved in the dry way, by means 
of fixed alkali, as well as in the humzd by acids. The vitri- 
vlic acid is better than the others for this purpoſe, becauſe it 
may be more eaſily concentrated, 

12. Earth of alum, viz. pure argill, neither diſſolves ful- 
phur, nor decompoſes ſal ammoniac. The Editor, from Berg- 
man's Sciagraphia. 

[5] 13. The ſpecific gravity of argill, when pure, does not 
exceed 2000. 14. It is exceedingly diffuſible in water, though 
ſcarcely more ſoluble than pure magneſia. 15. It is com- 
binable with acids, and when combined with the nitrous or 
marine it is ſeparable, like magneſia, but ſcarcely precepitable 
by the vitriolic acid with which it forms alum, a ſalt that al- 
ways contains an excels of acid, and has an aſtringent taſte. 
16. When combined with any of theſe acids it is nat precipita- 
ble by the acid of ſugar, a criterion that diſtinguiſhes it from 
the other earths, all which (except the ponderous when united 
to the vitriolic acid and the filiceous, which is not acted on 

Q 2 by 
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ſome there are, in which the water has no ingreſs 
at all. 

Thus, by following the ſucceſſive gradation 
.of induration of a ſubſtance, which throughout 
1 7: 


———___ —_— | 


by any acid hitherto known but the ſparry) are precipitable 
from the vitriolic, nitrous, and marine acids, by that of ſugar, 


though the precipitation is not always apparent before the 


*liquers be evaporated, nor at all if there be an exceſs of the 


mineral acids. 19. The ſtrongeſt heat barely hardens it, but 
does not give it the qualities of lime, while fingle or accom- 
panied only with magackſia or ſilex; 18. but mixed with calcate- 
ous it runs into fuſion very readily ; and hence Mr. Gerhard has 
found it fulible in a crucible of chalk, but not in one of clay. 19. 
Fixed alkalis do not promote its fuſion, but borax or microcot- 


mic ſalt diſſolves it, the firit with fcarce any, and the latter 
with a more notable efferveſcence. 20. Calces of lead affect it 
. ſomething leſs than they do calcareous earths, Kirwan. 


Mr. Joliah Wedgwood, F. R. S. bas conſtructed an ingenious 


thermometer for the admeaſurement of the higher degrees of 


heat upon the above th property of Argill. He has obſerved 
that the contraction of baked clay increaſes accordiugly as the 
heat to which it is expoſed is greater. He therefore pur- 


. poſes a number of ſmall bricks of a native clay of conſiderable 


purity, found in Cornwall, which after a flight hardening are 
cut by an inſtrument, ſo that their dimenſions are reſpectively 
equal to a great degree of accuracy. Each of theſe imall 


| bricks is five tenths of on inch in breadth, with the ſides 
exactly parallel, this being the dimenſion intended to be mea- 


ſured ; about Hur teuibs of an inch deep and one inch long. 
Some of theſe bricks being placed in the fire whoſe heat is re · 
quired to be found, become ignited in a very ſhort time. The 
brick is then taken out and ſuffered to cool, or cooled by immer- 
ſion in water, no difference being obſerved to ariſe from this 
ſudden refrigeration. When cool it is ſuffered to ſlide gently 
down an inclined plane of braſs, between two upright gradu- 
ated ſtrait rules of the fame metal, that are inclined to each 
other in a very ſmall angle. This braſs gage or ſcale is 24 


imebes long with the two ſide - pieces exactly ſtrait divided w_ 


A 
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all theſe circumſtances is eaſily difcovered to 
be the ſame, one may with great reaſon con-! 
_ that the hardneſs of the jaſper may pers. 

aps 


„ * 2 - — — Y 
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inches and tenths ; fixed five tenths of an inch aſunder at one 
end, and three tenths at the other, upon the braſs flat plate- 
above mentioned; fo that one of the thermometric pieces of 
clay, when pared down on the cutting mould of metal, will 
juſt fit the wider end of the gage. "Theſe ſmall bricks are 
dried, and afterwards baked with a low red-heat, to give them 
a proper firmneſs, that they may bear package and carriage. 
{t is evident that if any of theſe bricks diminiſhes one tenth 100 
breadth, it will then paſs to one half of the above ſcale : 

if two tenths, it will go on to the narroweſt end. 

As a ſcale of two feet long may appear inconvenient, l it may 
be divided into two parts, the firſt and fecond fide-pieces being 
fixed 5 tenths aſunder on the plate, at one end; and 4 tenths 
at the other; and the third piece at the ſame diſtance of four 
tenths at one end, and three tenths at the other. 

The operator, in ufing this new thermometer, muſt be care- 
ful to expoſe its bricks to an equal action of the fire with the 
body whoſe heat he wants to meaſure by them. In three 
minutes time they receive the full contraction which that de- 
gree of heat is capable of producing : and it is remarkable that 
ſtrong degrees of heat are communicated to them with greater 
celerity than weaker degrees : perhaps the heat is more readily 
tranſmitted, in proportion as the texture of the clay becomes 
more compact. 

By a chemical analyſis, this kind of porcelain clay from 
Cornwall, has been found to contain three parts of pure 
argillaceous or aluminons earth, and two only of pure ſilicious 
earth, See Phil. Tran. part 2. for 1782. 

A paper was lately read at a meeting of the Royal Society, 
containing the further ſteps taken by the ſame ingenious gen- 
tleman for carrying the ſcale of Fahrenheit's thermometer up 
to that of his new one, by means of intermediate ſubſtances, 
which ſhould connect the upper extremity of the one with the 
lower degree of the other. This was at laſt obtained with 
great nicety, as will be ſeen in that paper, which, it is hoped, 


3 will 
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haps be the laſt degree of hardneſs, and that 


this ſtone conſequently confifts of an argillaceous 
ſubſtance, (Se&. 107.) that already poſſeſs a qua- 
5 | lity 


— Att 
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will be printed in the Philoſophical Tranſactions for the pre- 
ſent year, 1784. In the mean while it will be ſufficient in this 
place to announce that each degree of his thermometer is 
equal to 130 degrees of Fahrenheit's thermometer: and by 
a proper calculation the following table was made, ſhewing 
the correſpondence, or value of the degrees of each ther- 
mometer, anſwering to one another, 


Degrees of Heat expreſſed by the two Thermometers. 
Wedze- Fahren- Phenomena already obſerved, 


waod i, heit's. | ; 

240 = 32277 greateſt heat of Mr. Wedgwood's für- 

nas. 

160 = 21857 Heat of his ſmall air- furnace. 

130 = 17997 Caſt iron melts, 

125 = 17327 Heat of a common ſmith's forge. 
95 = 13427 the greateſt welding heat of iron. 
go = 12777 leaſt ditto, 

32 = $237 fine gold melts, 

28 = 4717 fine filver melts. 

27 = 4587 Swediſh copper melts. 

21 = 38075 Braſs melts. 

6 = 1857 enamel colours melt. 

© =. 10757 red heat viſible by day light. 
or = 947 red heat viſible in the dark, 
—3,673 = Goo Mercury boils, 
—6,6;8 = 212 water boils, 
7,542 = 9 vital heat. 
—58, 142 — 32 water freezes. 


—8, 289 = © proof ſpirit freezes. 
8, 596 =— 40 Mercury freezes, 


N. B. It appears by the above, that from the freezing 
point to that of vital heat, ie hardly 89 part of the whole 
ſcale in our globe ; how far extended that of the inhabitants 


of © 
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lity which the other clays cannot acquire but in 
the fire; having, beſides, the fame effect as the 
leſs fetrugineous boles, when rhelted in the 
fire together with calcareous or other earths; 


s E C r. 130. (Additional.) 


Argilla aerata, Lac Lunae. 
A. This fanciful name was heretofore thought 


to denote a very fine ſpecies of calcareous earth 
(Sect. 5.) ; but Mr. Schreber has lately ſhewn 
that the earth to which this name is given, is 
a very uncommon ſpecies of argill. It is gene- 
rally found in ſmall cakes of the hardneſs of 
chalk: and hke that, it marks white. Its hard- 
neſs is nearly as that of ſteatites, and it does not 
feel ſo fat as common clay does. Its ſpecific 
gravity is 1669 : its colour ſnow white. When 
examined with a microſcope, it is found to con- 
fiſt of ſmall tranſparent criſtals; and by his ex- 
periments, it appears plainly to be an argill ſa- 
turated with fixed air. It efferveſces with acids 
and contains a very ſmall proportion of calca- 


1 
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of other planets may be, hn b. remoteſt Herſchel's planet 
to that of Mercury, the neareſt neighbour of the Sun, is, I 
2ppfehend, out of the reach of the human mind to decide, 
The Editor. 


Q 4 reous 
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reous earth and ſometimes of gypſum, beſides 
ſome feeble traces of iron [c]. It is found near 
Halles. (15 Naturforſch, 209, quoted by Mr, 


Kirwan 4 ) 9.4 


SECT, 131. .(58.) 


B. Porcelain Clay, Terra Porcellanes, vulgò 
Argilla Apyra. (The Kaolin of the Chineſe.) 


It is very refractory in the fire, and cannot in 
any common ſtrong fire be brought into fufion 
any farther than to acquire a tenaceous ſoftneſs, 
without loſing its form: it becomes then of a 
dim ſhining appearance and ſolid texture, when 
it is broke; ſtrikes fire with ſteel; and has con- 
ſequently the beſt qualities required, in a ſub- 
{tance whereof veſſels capable of refiſting a melt- 
ing and boiling heat, and of holding ſalts and 
acids, may be made. It is found, 
re 10121 

A, Ditfuſible in water. 

1. Coherent and dry. 


— 
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[e] Whether the Lac lunæ of Set, 5, be the ſame with the 
fubſtance here defcribed or not, 1 do not pretend to determine: 
at leaſt I do not ſee any reaſon why the ſame name of Lac 
lunæ might not have been given to two ſubſtances apparently 
alike, one of the calcareous, and other of the argillaceous kind. 


See Note [w] to Sect. 5, The Editor. . 
| | a, White 
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4. White, from Japan. 


I have ſeen a root of a tree changed into this 
clay, (Appendix, Section 283 of the Au- 
thor). 0 

2. Friable and lean. 
White, is found in clefts of rocks at Weſ- 
i terſilfverberget in Weſtmanland and be- 
- tween the coal in the coal-pits at APE 
in the Fs of Skone [4 . | 


* Wo * * w _ * ” * weld * n 


[4] Theſe may be called pure clays, ſince after being burnt 
they are quite white, though they have been expoſed to a quick 
melting heat; and it may be queried, whether all ſuch clays 


- muſt not be ſomewhat harſh, or at leaſt not unctucus to the 


touch. The Author. 

We muſt be. aware of the difference between the pipe clay, 
mentioned in the following Section, of which kind we have 
plenty in Devonſhire, and that clay which is uſed in the ma- 
nufactures of porcelain, The former, in an open fire, burns 
to a bluiſh grey, or pigeon colour: but the latter remains 
white, Sce Note F in the following page 234. The former 
ſeems to be the ſame as the Cologne and Maeſtricht pipe clay 
of the next ſection: but the latter ſeems to be but a decayed 
feit fpar : and conſequently, according to Bergman (Sect 130 


of his Sciagraphia) contains magneſian earth, It is chiefly 


from theſe mixtures that thoſe varions properties mentioned 
by the Noble author in Sect. 129 proceed; Our porcelain clay 
contaurfs, likewiſe, quartz cr yjtals and m:ca mixed with it, 
parts of the granite which it originally compoſed, Before it is 
uſed, the quartz is ſeparated ; but the mica remains, according 
to the obſervation of Mr. James Watt to Doctor Withering. 
See the Engliſh Edition of the Sciagraphia, Sect. 113. b. 54 


The Editor. 
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SECT. 15z. (58.) 


C. Combined with phlogiſton. Terra Porcel- 


lanea pblogiſto aliiſaue beterogeneis minima por- 
lione mixta [e]. 


Diffuſible in water. 

3. White and fat pipe clay, from Cologne 
and Maeſtricht (called c9/nifþ or pipe clay.) 
Lieſs unctuous is found in ſmall fiſſures 

in a vein of lapis ollaris, at Swartwik, in 

the pariſh of Swerdſio, in the province of 
Dalarne [/]. | 

b. Of a pearl colour, from Maeſtricht. 

c. Bluiſh grey, La belle terre glaiſe from 
Montmartre, near Paris in France. 

d. Grey, from France, Heſſe, Boſempin, Skone. 

6. Black, La terre noire, at Montmartre. 

J. Violet, alſo from Montmartre le]. | 


» 


— — 


ſe] With ſulphur. Such is the aluminous earth from Tela 
in Italy, according to Monet: it appears like chalk, and has 
a ſenſible flavour, before it is calcined. Fabroni. 

[J] Many of theſe clays become grey in a weak degree of 
heat, becauſe the mineral oil with which they are mixed, 
burns to a kind of coal and tinges them: but in a ſtronger 
heat they again become white, this coal being conſumed. 
Kirwan. | 

[g] Theſe clays contain a phlogiſton, which is diſcovered by 
expoſing them to a quick and ſtrong fire, in which they become 
quite black internally, aſſuming the appearance of common 
flints, not only in regard to colour, but alſo in regard to 
| | | hardneſs: - 


_— 
* 
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SBEV 133. (84) 


D. Stone Marrow, Lithomarga : I have given 


this name to a kind of clay which, | 

1. When dry, is as fat and ſlippery as ſoap : 
but, 

2. Is not wholly diffuſible in water, in which 
it only falls to pieces, either in larger 
maſſes, or in ſuch a manner as to aſſume 
the appearance of curds. 


—_—_— — 2 . — 


* 4 4 ai 3 
— 


hardneſs: but if heated by degrees, they are firſt white and 
afterwards of a pearl colour. The fatter they ſeem to be, 
which may be judged both by their feeling ſmooth and unc- 
tuous, and by their ſhining when ſcraped with the nail, they 
contain a larger quantity of the inflammable principle, 

It is difficult to determine, whether this ſtrongly adherent 


Phlogiſton is the cauſe of the abovementioned pearl colour, 


or prevents them from being burnt white in a ſtrong fire : yet 
no heterogeneous ſubſtance can be extracted from them except 
ſand, which may be ſeparated from ſome by means of water, 
but which ſand does not make out any of the conſtituent parts 
of clays. . 

If they be boiled in agua reg is, in order to extract any iron, 
they are found to loſe their viſcoſity, | | 
In the leſs unQuous clays I have found pure quartz in 
greater and ſmaller grains; but ſtill I would not venture to 


afſert, that one is produced from the other according to the 


rule I have laid down in /ef?. 1, page . | 
1 have found likewiſe that this ſort, upon certain occa- 
ſions, attracts phlogiſton in the fire. 
Theſe remarks may ſerve as hints for the leſs-experienced, 
who have a mind to examine thoſe clays, which are of ſo great 
gonſequence on account of their ceconomical uſes. Author. 


3. In 


. 
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3. In the fire it eaſily melts to a white or 
reddiſh frothy flag, which in conſequence 
of its internal vacuities is then of a larger 
volume than it originally was. 

4. It breaks into irregular ſcaly pieces. 

A. Of coarſe particles: coarfe ſtone marrow. 

4. Grey, from Oſmundſberget, in the pariſh 
of Rettwik, in Dalarne, and is there called 
Walklera, that is, fullers earth. It is men- 

tioned in an accouut of Oſmundſberget, 

publiſhed in the Tranſactions of the Aca- 
demy of Sciences at Stockholm, in the 
year 1739, by the Berg's-radet, or mine- 
maſter, Mr. Tilas. | | 

6. Whitiſh yellow, from the Crim Tartary, 

' where it is called Keil: (lee Sect 56): 
and it is faid to be uſed for wathing in- 
ſtead of ſoapſ J. 1 e 

B. Of very fine particles: fine Stone Mar- 

ro-. 4 

4. Vellowiſh brown, Terra Lemmia [I]. | 

FOE It 


[I] This kiud of earth is found alſo, and uſed likewiſe by 
the country people for waſhing, initead of ſoap, in the Barony 
of Hierges, near Niverle, belonging to his Highneſs the Duke 
of Arenberg, in the Auſtrian Flanders. His Chancellor, wha 
by the uprightneſs of his behaviour has obtained the honour- 
able ſurname of Fran De bien. ſhewed me various ſpecimens 
of this earth, which he aftirmed to be only found in ſeparate 
maties : but it is probable that ſome conſiderable ſtrata of it 
may be found, it properly ſearched for on the ſpot, by digging 
the ground to a conſiderable depth. Editor. | 
[:] This is a compound of the argillaceous, filiceous, and 
magneſian earths. Its component parts are the ſame as thoſe 
of the tale, but looſer, and in diſferent doſes, Berg. Sciag. 

9116. | 
- The 


. 
Lo 

| 
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It is of a ſhining texture, and falls to pieces 
in the water with a crackling noiſe; and is 
more indurated than the foregoing, but has 
the ſame qualities in other reſpects [/. 


SECT. 


„ — — — OT —_ a 
— 


The terra lemnia cannot properly be called a fuller's earth. 
ſince it neither is of that kind uſed in the fulling buſineſs, 
nor is likely to be applicable to it. It is, beſides, a very 
ſcarce clay. It is not found indurated, ſo far as I know; and 
if it ſhould at any time be diſcovered, it will be neceſſary to 


examine, whether it is not a Zeolites, or at leaſt very nearly 


approaching to it, in regard to the effects both undergo in 
the fire. The Author. 

As the beſt ſort of Fullei's Earth did not come into our 
Author's hands, it is no wonder that he excludes it from its 
due place, The true Fuller's Earth of England is exactly 
like the ſtone marrow in all the abovementioned properties ; 
and in regard to the texture and colour, it comes acareſt ta 
the above deſcribed coarſe ſtone marrow, Engeft, 

L] Terra Lemnia is ſo called from the iſland Lemnos now 
Statimane in the Egean fea, from wheace it is procured. It is 
likewiſe called the Turłiſh earth, on account of its being im- 
preſſed with the ſeal of the Grand Signior. It is of a lutcous 
colour, 

The Oſmundian Argilla is found in the mountain Oſmund 
at Ratwick in Eaſt Dalecarlia. The ftratum is three feet 
thick, and the mountain itſelf is chiefly calcareons, This is 
harder, and of figer particles than the Lemaian earth, and is 
of an aſh colour, 

The Hampſhire fuller's earth i is of a duſky brown inclining 
to green, with' veins of faint yellow, It contains a ſmail por- 
tion of muriatic acid, and an oily and volatile matter, 

Theſe ſubſtances are akin to zeolites, and likewiſe reſemble 
ſome marles. But in the Oſmundian earths, the connection of 
the parts is not merely mechanical as in -marles, which on 
that account efferveſce ſtrongly with acids, though they often 
contain a leſs quantity of calcayeous carth or magneſia, than 


the lithomarga here mention d. 


Every 


4 
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SECT. 134. (835) 


E. Bole, (Iron Clay.) Bolus. 

Is a fine and denſe clay of various colours, 
containing a great quantity of iron, which makes 
it impoſſible to know the natural and ſpecifical 
qualities of the bole itſelf, by any eaſy method 
hitherto in uſe. It is not eaſily ſoftened in wa- 


ter, when indurated, as the porcelain and the 


— 


Every fine clay that does not communicate a colour, is in 
general proper for the buſineſs of fulling. Even hog's excre- 
ments mixed with human urine, are uſed inſtead of fuller's 
earth in various woolen manufactures, | 

The properties required in a good fuller's earth are that it 
ſhall carry off the oily impurities of the woolen cloth, and at 
the ſame time thicken it by cauſing the hairs or fibres to curl 
up. The fineſt filiceous earth with argilla and a little calcare- 
ous earth without the vitriolic acid, conſtitute the beſt fuller's 
earth. A little martial calx is not noxious, if no active men- 
ſtruum be preſent, as is evinced in the Argilla Hampſhirenſis, 
which is an excellent fuller's earth. 

The following table exhibits the component parts of the 
three ſubſtances juſt mentioned. 

A Centenary of Argilla lemnia, Oſmundica, Hampſht- 


contain renſis. 
Siliceous earth 47. _ 51.8 
Chalk or calx aerata 5.4 8.7 3.3 
Magneſia ae rata 6.2 0. 5 0.7 
Argilla 19.0 11.1 25.0 
Calx of iron 54 1 3.7 
Water or volatile mat- 

ter 17. 18.0 16.5 
The Editor from Bergman's Treatiſe de Analyſi Lithomarge- 

common 


7 
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common clays are, but either falls to pieces in 
form of ſmall grains, or repels the water, and 
cannot be made ductile. In the fire it grows 
black, and is then attracted by the load-ſtone [I]. 


SECT. 135. (86.) 
A. Looſe and friable boles, or thofe which 


fall to a powder in water. 
a. Fleſh-coloured bole, from Kriſtierſberg, at 
Nya Kopparberg in Weſtmanland. 
b. Red. 
1. Fine, Bolus Armenus. 


* © __ "_ » 11 


[] Bole is a term of uncertain ſignification, and ſhould 
therefore be baniſhed from common uſe, and ſtill more from 
Mineralogical Treatiſes. Some beſtow this name on very ſmooth 
compact clays, conſiſting of the fineſt particles: others require 
beſides, that their colour ſhould be red, yellow, or brown, 
and that they ſhould contain iron. The red generally blacken 
in the fire ; yet, according to Rinman, they do not become mag - 
netic, The yellow, when heated, become firſt red: and in a 
ſtrong heat, brown or black. . 

What the Italians call calamita bianca, is a white bole, 
ſtriated like aſbeſtos, according to Ferber. 

The true /figillata rubra contains calcareous earth, and ac- 
cording to Rinman it becomes magnetic, after torrefaction. 
The yellow, red, and brown clays contain moſt iron, ſome- 
times diſperſed through them, and ſometimes united to the 
filiceous part: in this caſe they are more difficultly fuſible. 
The yellow calx of iron is more dephlogiſticated than the red. 
and the red more ſo than the brown. When theſe clays con · 
tain about 14 or 15 per cent. of iron, they become magnetic 
after calcination, Editor, from Kirwan, 

2. Coarſe 


240  ARGILLACEOUS EARTHS. Se; 145, 


2. Coarſe; Bolus communis effcinals, from ths 
fand-ſtone quarries at Orſa, in the pro- 
'vince of Dalarne. 

3. Hard, Terra rubrica, (the red pencil.) 

c. Green, Terre verte. 

1. Fine, from Italy. 

2. Coarſe, from Stenſtorp, in the province of 
Weſtergottland. 

d. Bluiſh grey, from Stollberget, i in Koppar- 

bergſlan, in Sweden. 

Is ductile as long as it is in the rocks, 
but even then repels the water: it contains 
forty per cent. of iron; which metal be- 
ing melted out of it in a cloſe veſlel, cry- 
ſtalliſes on its ener ä 

e. Grey. 

1. Cryſtalliſed in a ſpherical polygonal. fi- 

gure: from Swappawari, in Lapland. 

2. Of an undetermined figure, from Grenger- 


berget in Weſtmanland [I]. 


SECT, 


* * * 5 i. * —_ *. ” _ 


— 


[/] At the time when the terrae /igillatar, or ſealed earths, 
were in general uſe, the druggiſts endeavoured to have them 
of all colours; and for that reaſon they took all ſorts of clays 
and ſealed them; not only the natural ones, but likewiſe ſuch 
as had been coloured by art, or had been mixed with magugſia 
alba ofjicinelis, or other things, were afterwards vended for 
true boles; and for this reaſon the {ſpecies of boles is {till 
thought to comprehend ſo many varieties. Thus the Cologne 
clay (Sect. 132.) is by the druggiſts ranked among the 
white ſealed earths, and is called a white bole : this ſame 
clay is by the Swediſh pctters called Engles Jord, or Engliſli 
earth; and by the tobacco-pipe makers, Pip-lera or pipe 


it 


clay, &c. which ſhews how great a confuſion there muſt enſue, 


—_ as a a Aa: a a. mz wi 
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S Ee. 136. (87. 


B. Indurated Bole, Bolus indurala. 
A. Of no viſible particles, Particulis impal- 
pabilibus mj. 

This occurs very often in form of ſlate, 
or layers in the earth, and then is called 
fiitſmalm, when uſed as an iron ore. How- 
ever, it, has uſually been conſidered more 
in regard to its texture, than to its conſti- 
tuent parts, and has been called late, in 
common with ſeveral other earths, which 
are found to have the ſame texture, 

a. Reddiſh brown from England [=]. 
b. Grey, from Coalbrookdale, in Shropſhire, 
and moſt collieries of England [9], 


if the knowledge of theſe bodies was not founded upon a ſurer 
ground than the colour, figure, and names inyented by com- 
mon mechanics. Since the moſt part of theſe terre ſigillatæ, 
or ſealed earths, are found to contain iron, I conclude, that 
the bole muſt be a martial clay; and, as ſuch, it ſeems to be 
more fit for medical uſes than other clays, if any dead earth 
muſt be uſed internally, when there is ſuch an abundance of 
finer ſubſtances. Author. | 

Ln] It is a true clay united to filiceous and martial earths, 
Berg. Sciag. § 114. 

{n] In moſt collieries between the ſeams of coal, as at 
Hannam, in Kingſwood, near Briſtol, Blanavon, in Monmouth- 
ſhire, &c. D. C. | 

[0] This bole is found frequently in pieces like nuts, of 
different ſizes, that exhibit impreſſions of plants, when broken 
mn two; in the ſame manner as the nodules of copper flats 
trom Ilmenau contain fill, Brun. | 


Vox. I. R SECT. 
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S Ter. 139. 8.) 


F. Of ſcaly particles, Parliculis Auamęſis: The 

hornblende of the Swedes [ p]. 

It is diſtinguiſhed from the martial glimmer 
or mica (Sect. 65.) by the ſcales being leſs ſhin- 
ing, thicker, and rectangular. | 

a. Black. This, when rubbed fine, gives a 

green powder [q]. 


5. Green- 


W 


[p! The N grows hard in the fire, which is the 
reaſon why it is ranked here among the clays, though in all its 
other qualities it much reſembles the cockle or ſhirl (Sect. 
119) Enge/ir, This kind Wallerius calls horn-rockſtone (horn- 
fels ſteen) and places it among the apyrous ſtones; but Lin- 
nzus has put it among the calcareous ſtones, by the name of 
horn-flag, taicum corneum. Brun. 

The general character of this ſtone, which Rinman calls 
Talcum ſtriatum, beſides a partial ſolubility (though without 
efferveſcence in acids and ſuch a hardaeſs never ſufficient to 
ſtrike fire with ſtcel, properties which are common to it with 
the preceding ſpecies) are, 

1ſt. a ſpecific gravity never leſs than 60, and frequently 
riſing to 3880. 

2d. A ſtrong earthy ſmell, which it exhales on being breathed 
upon, or having hot water poured on it. 

zd. A toughneſs and viſcidity perceived in pounding i it in a 
mortar, like mica or born, from which laſt is derived its name. 

4th. Its affording a greeniſh grey powder, when pounded. 

sth. Its being fulible per /e, as it is ſaid, though Mr. Kir- 
wan acknowledges thas he ncver could melt this ſtone with a 
blow-pipe. N. B. The horn-ſtone is frequently mixed with 
pyrites. The Editor from Kirwan. 

[2] This is the Corneus nitens of Wallerius, 

Its texture is either lamellated, or granular. The former 
is ſometimes ſo ſoft, as to be ſeraped with the nail. 

Its ſurface 1s frequently as gloſſy as if it had heen greaſed, 

Its ſpecific gravity is from 3600 to 3880, 


It 


wh 


© 
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b. Greeniſh[r]. 
Both theſe, particularly the black, are found 


every where in.Sweden among the 1ron ores, 
and in the Gronſten (in the Appendix.) 


ä 


1 "—_— 


It poſſeſſes, beſides, all the ſpecific properties abovemen- 
tioned in the preceding ſection in a high degree. 
It does not detonate with nitre. 
When heated, it becomes of a ſnuff colour, 
And then ſlightly efferveſces with diluted nitrous acid, 
Its ſolution in this acid, the nitrous, is of a greeniſh colour, 
In order to diſcover the principle on which the ſmeil of this 
ſtone depends, Mr, Kirwan boiled its powder in water ; but 
did not find the water altered in taſte, nor did any teſt he ap- 
plied, ſhew any change in it. 
The lamellar fort contains in an hundred, 45 parts of filex 
22 of argill, 16 of magneſia, 2 of culcartous earth, both in a 
mild ſtate; and 23 of calx of iron, not much dephlogiſticated. 
Kirwan, 
(r] This is of a granular texture, or ſtriated, | 
The ſpecific gravity of a ſpecimen of the preſent ſort exa- 
mined by Mr. Kirwan, was 2683. 
It is not ſo ſoft as the ſofteſt horn ſtone of the preceding 
Sections. 
It ſeems that the common pale greeniſh grey whetſtone be- 
longs to this ſpecies. | 
It is of a cloſe granular texture, 
Exhales an earthy ſmell, 
Affords a greeniſh powder. 
' Does not efferveſce with acids ; 
Nor gives fire with ſteel. 
Its ſpecific gravity is 2664. 
And contains 65 per cent. of ſiliceous earth. Kirwan. 


i SECT 
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SECT. 138. (108.) 


Zeolyte. Zeolytbus [i]. 


G. This is deſcribed in its indurated ſtate in 
the Tranſactions of the Academy of Sciences at 
Stockholm, for the year 1756, and there me- 
thodiſed as a ſtone ſuc generis, in regard to the 
following qualities to 
| 1. It 


* 
— _—_ OY _— 


[s] The noble author was the firſt who made this kind of 
miner ſubſtances known to the world: and claſſed them as 
a diſtin& ſpecies from any other, in the eighth order of earths 
of this Mineralogy, But, after their true component parts were 
diſcovered by a proper chymical analyſis, Profeſſor Bergman 
and Mr, Kirwan have both ranged theſe ſubſtances among the 
argil/aceous earths, on account, as it ſeems, of their ſoft tex- 
ture and greaſy feel, notwithſtandIng that the Sziceous earth 
lias been found to be the moſt predominant in their compoſition, 
By a ſimilar motive, precious ſtones haye been ranged among 
the /elicers earths, on account of their hardneſs, although 
the Argillaceous be the moſt predominant in their compuſi- 
tion, (See Note [e] page 162.) In fact it is not ſo much the 
quantity, as the intenſity, or predominancy of property that 
ſhould in general direct us in the claſſification of mineral bo- 
dies: not to mention, that if the rule reſpecting quantity 
were rigorovfly adhered to, the two primitive carths, argill 
and magnz/ia, would not be found among the earths, which 
would doubtleſs be an abſurdity, as Bergman has rightly ob- 
ſerved in his Sciagraphia, Sect. 16. The Editor. 

[Lt] Monſ. Bayen believes that zeolites is compoſed of ar- 

illaceous and filiceous earth in equal parts. And the fame re- 


ſults appeared by the analyſis of Mr, Guettard, Fabroni. 
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1. It is a little harder than the fluors, and the 
other calcareous ſpars; it receives however 
ſcratches from the ſteel, but does not ſtrike 
fire with it [a]. 

2. It melts eaſily by itſelf in the fire, with a 
like ebullition as borax does, into a white 
frothy ſlag, which cannot without great 
difficulty be brought to a ſolidity, and tranſ- 
parency. 

3. It is more eaſily diſſolved in the fire by the 
mineral alcali (/ ſodæ) v], than by borax or 


the microcoſmic ſalt. 


But, according to Bergman's analyſis, the red zeolyte of 
Adelfors contains 80 per cent. of /iliceous earth: , 5 of argil- 
lacequs 6, 5 of pure calcareous earth: and 4 of water. The 
white oval radiated zeolyte of Feroe in Iceland, contains, ac- 
cording to Mr, Pelletier, 50 of filex: 20 of argil: 8 of pure 
calcareous earth : and 22 of water, Mr. Meyer found another 
of the radiated ſort to contain 58,33 per cent. of /ilex : 17,5 
of argill: 6,66 of lime: and 17,5 of water. In general the 
cryſtallized ſort contains more water than the amorphous zeo- 
lytes. Thoſe of Jemtland contain 16 per cent. of calcareous 
earth: and that of Ferce contains 25 per cent, of argill: fo 
that the proportions are very variable: but it is evident that 
the /iliceous earth is the predominant among the component 
parts. Edit, 

[z] Generally they are of a cryſtalline form, compoſed of 
imperfect pyramids, turned towards a common centre. They 
are ſometimes globular: and ſeldom in a priſmatic form. 
Brun. 

Meſſrs, Faujas and Rome de L'Iſle mention various zeolites 
of a cubic and other forms, found in Iceland, in the Cyclops 
22 near Etna in Sicily; in the iſland of Bourbon, &c, 

dit. 

The ſpecific gravity of the zeolytes is from 2100 to 31 50 
but this laſt is very rare, Atrwan. | 

ſv] By which a great ebullition is made, without being to- 
tally diſſolved, Fabr. 

R 3 4. It 
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4. It does not ferment with this laſt ſalt, as 

lime does [w]; nor with the borax, as thoſe 
of the gypſeous kind. 

5. It diflolves very ſlowly, and without any 
efferveſcence, in acids, as in oil of vitriol 
and ſpirit of nitre. If concentrated oil of 
vitriol be poured on pounded zeolites, a heat 
ariſes, and the powder unites into a maſs [x]. 

6. In the very moment of fuſion it gives a 


phoſphoric light [ y]. 


S E C T. 139. (t09.), 


The zeolyte is found in an indurated ſtate, 
1. Solid, or of no viſible particles, Zeolites ſo- 
lidus particulis impalpabilibus, figure indeter- 
minatæ. 
A. Pure, Zeolythus Purus. 
a. White, from Feroe, in Iceland; it has 


the appearance of a cacholong [ y*]. 
B. Mixed with filver and iron. 


1 


2 But ſwells, and diſſolves, though flowly, with it. 
abr. 

[x] Since the publication of this Eſſay, there have been diſ- 
covered more varieties of the zeolites, particularly at Adel - 
fors's gold-mines in Smoland in Sweden, of which ſome ſorts 
do not melt by themſelves in the fire, but diſſolve readily in 
the acid of nitce, and are turned by it into a firm jelly. 
Enge}t. 

[ y] Diſtilled with nitrous acid it produces fixed air (or 
aerial acid) and ſome dephlogiſticated air. Fabr. from 

Prieſtley. 
% 5. Zeolite half tranſparent from Garphyttan : which 
has an electric power, Tabroni. 1. 


4. Blue 


I, 


Seft, 139. ARGILLACEOUS EARTHS— 247 


a. Blue, Lapis lazuli, from the Buckarian 
Calmucks|z]. | X 

This, by experiments made with it, has di 
covered the following properties. 

1. It retains for a long time its blue in a cal- 
cining heat, but is at laſt changed into a 
brown colour. 

2. It melts eafily in the fire to a white frothy, 

flag; which, when expoſed to the flame of a 
blow-pipe, is greatly puffed up; but in a co- 
vered veſſel, and with a ſtronger heat, be- 

comes clear and ſolid, with blue clouds in 
it. 

3. It does not ferment with acids : but, 

4. Boiled in the oil of vitriol, it diſſolves flowly 
and loſes its blue colour. 

When a fixed alkali is added to this ſolution, 
a white earth 1s precipitated, which being 
ſcorified with borax, yields a ſilver regu- 
lus, that varies in bigneſs, according to the 
various ſamples of the ſtone. 

5. By ſcorification with lead, there has been ex- 
trated two ounces of ſilver out of one hun- 
dred pounds weight of this ſtone. 

6. The preſence of ſilver is not diſcoverod with 
the ſame certainty by the ſpirit of nitre, as by 
the oil of vitriol. 


[z] Its ſpecific gravity is hardly above 2100. Berg. The 
lapis lazuli, called by the fanciful name of Oriental, is of a 
fine blue colour inclining to purple: that of a pale blue is 
not ſo much eſteemed. It is often varjegated with yellow 
and white ſhining veins and ſpeckles, which the common peo- 
ple think to be true gold and filver, though in reality they are 
nothing elſe but martial marcafites, Edit. 


R 4 7. When 
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7. When the ſpirit of ſal ammoniac is added to 
any ſolution, made either of crude, or of 2 
perfectly calcined lapis lazuli, there is no blue 
colour produced ; which proves that this co- 
lour is not owing to copper, as ſome have 
pretended : and this is farther confirmed by 
the fixity of the blue colour in the fire (1, 2.), 

and by the colour of the ſlag or glaſs (2.). 

8. It is a little harder than the other kinds of 
zeolites; but does not, however, in hardneſs 
approach to the quartz, or to other ſtones of 
the filiceous kind in general ; becauſe the 
pureſt and fineſt blue lapis lazuli may be rub- 
bed with the ſteel to a white powder, al- 
though it takes a poliſh like marble}. 

9. The lapis lazuli, when . calcined, is 
a little attracted by the load- ſtone; and ſco- 
rified with lead, the ſlag becomes of a green- 
iſh colour, not ſuch a colour as copper gives, 
but ſuch as is always produced by iron mixed 
with a calcareous ſubſtance [. 

SECT, 


tt. nt 
— . — — 


[a] Some of its parts however ſtrike fire with ſteel, Men- 
tx. 


The lapis lazuli is ſeldom found pure, but is moſt ge- 


nerally full of veins of quartz, limeſtone, and marcaſite: how- ' 


ever, for theſe experiments none but the pureſt pieces have 
been picked, ſtith is have been examined through a magnify+ 
iag-glals, and been judged as free from heterogeneous mix- 
ture as poſſible. It is to he wiſhed, that thoſe who have à 
ſafficient quantity of this ſtone would continue theſe experi- 
ments, in ortet to giſcover what ſubſtance it is that makes 
this blue colour, which is fo conſtant in the fire, ſince it can- 
not depend eitter on copper or wgn ; for though thoſe metals, 


ON 
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SECT. 140. (1 10.) 


2. Spatry Zeolites, Zeolites ſpatofus. 

This reſembles a calcareous ſpar, though it 
is of a more irregular figure, and is more brit- 
tle. 


— 


on certain occaſions, give a blue colour, yet they never pro- 
duce any other but what inſtantly vaniſhes in the fire, and is 
deſtroyed by means of an alcali, What is mentioned in ſe- 
veral books about the preparation of the ultramarine from 
filver, can by no means be vbjected here; fince in thoſe pro- 
ceſſes the filver employed is mixed with copper, and other 
ſubſtances, which contain a volatile alcali, whereby the blue 
colour is produced. 

In regard to the above-mentioned qualities of this ſtone, it 
cannot be claſſed under any other kind of earths than this (the 
zeolites). The Author. 

Mr, Margraf has fince, in his Chemical Diſſertations, 
printed in German. in the year 1761, publiſhed ſome experi- 
ments on the lapis lazuli: and in the chief particularly agrees 
with our author, without, however, knowing any thing of theſe 
bis experiments. Mr, Margrat allo proves that there is no cop- 
per in this ſtone ; and beſides tells us that he hath found both a 
calcareous and a gypſeous ſubſtance in it, although he took 
care to pick out only the very pure bits for his experiments. 
However, I am led to imagine, that the calcareous ſubſtance 
is not efſential to the exiſtence of the lapis lazuli, ſince Mr, 
Cronſtedt expreſly ſays, that the ſtone he tried did not fer- 
ment at ali with acids. He farther mentions this remarkable 
circumſtance, which makes it ſtill more evident that the lapis 
lazuli belongs to the zeolites, viz. that when calcined and diſ- 
ſolved in the acids of vitriol, of common ſalt, or of nitre, it 
turned all thoſe acids into a jelly. However, he does not take 
any notice of its containing filver, becauſe he did not pro- 
ſecute his expesiments ſo far on that point; but ſome of his 
experiments, nevertheleſs, ſerm to indicate, as if all forts of 


lapis lazuli did not contain ſilver. Eg. a 
a. Light 


— WW A. 
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2. Light red, or orange coloured, from Nya 
Krongrufvan, one of the gold- mines at 


= 


Adelfors, in the province of Smaland. 


by.” 


SECT. 1. (122-) 


3. Criſtallifed Zeolites, Zeolites cryſtalliſatus. 
Is more common than the two preceding 

kinds, and is found, 

A. In groupes of cryſtals, in form of balls, and 
with concentrical points, Cry/talli zeolitis py- 
ramidales concreti ad centrum tendentes. 

a. Yellow, from Swappawari, in Tornea in 
Lapland. 

5. White, from Guſtavſgrufvan, in the pro- 
vince of Jemptland. 

B. Priſmatical and truncated cryſtals, Cryſtalli 

zeglilis diſtincti figura * iruncata. 

a. White, from Guſtavſgrufvan in Jemt- 

nn” 

C. Capillary cryſtals, Cryſtalli zeolitis capils 

eee. 

Are partly united in groupes, and partly ſe- 
parate. In this latter accretion they re- 
temble the capillary, or feather ſilver ore: 
and is, perhaps, ſometimes called Flos fer- 
i, at places where the nature of that kind 

bodl ſtone is not yet fully known. 

Theſe cryſtals are found, 


md as oo y— 00 
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a. White, 
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a, White, from Guſtavſgrufvan in Jemt- 


SECT... 144. (112) 


Obſervation on Zeolites. 


This kind of ſtone has nearly the ſame qua- 
lities in the fire as the boles; ſo that both 
of them, when more nicely examined, may 
perhaps be found to belong to the fame order, 
and perhaps be ſome kind of earth whoſe pro- 
perties have been long and perfectly known. 

The terra porcellanea Euneburgica, which 
Bruckman mentions, and Mr. Wallerius has 
ranked among the gypla, may, perhaps, belong 
to this order : but 1 have not been able to pro- 
cure a ſpecimen of it, to compare it with the 
zeolites, which alſo is very ſcarce, not being 
found in our country except in very ſmall veins 
and cavities. To this ſcarcity is owing, that it 
has not yet been tried 1n the fire together with 
other kinds, except with the ſparry fluor. With 
that it does not fuſe very readily, becauſe, when 
equal parts of them are melted together, an 


ET 


— 
— 


[c] The zeolites have here in the North, the ſame coun- 
try with the chalcedony and caſholong. Pieces are ſneœn here 
as curiofities, where the zeolite is incloſed in the chalcedony ; 
but this is inſufficient to prove that the former aroſe from the 
latter, or vice verſa, Brun, 


opaque 
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opaque flag or glaſs is produced of the ſame co- 
Jour with the alcali of nitre, of a fibrous texture, 
and of an uneven ſurface. 

The quality of ſwelling in the fire, like the 
borax, is peculiar to the cryſtaliſed (Sect. 141), be- 
cauſe the other varieties riſe only in fome ſmall 
bliſters, which are of a white colour at their 
edges, and inſtantly cover themſelves with a 
white glaſſy ſkin. after which they become 
quite refractory d |. 


* 4. — * S „** 
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[4] The zeolites have great affinity to the ſhoerls ; but their 
component parts are not ſo ſtrongly connected as to hinder the 
action of acids, which can deſtroy their combination without 
being previouſly treated with the fixed alkali; this laſt being 
a neceſſary requiſite which muſt precede the analyſis of ſhoerls. 
Berg. Sciag. 

Mr. Pazumot thinks that the zeolites cannot be a volcanic 
production, but only a ſecondary production formed by the 
decompoſition of volcanic earths. Certainly pure baſaltes, and 
volcanic lavas have the fame component parts as thoſe of the 
_ zeolites : and theſe laſt have not yet been found but among 
volcanic watters; hut, as Mr, Faujas obſerves, there are 
many inſtances of the trne zeolires being quite buried within 
the bodies ot folid baſaltes, ſome being only fragments of zeo- 


lites, and ſome having a complete form; which prove that 


they have been already formed, before theſe volcanic males 
nere produced by ſulterrancous fires, The Editor. 


SECT. 


— 
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SECT. 143. (89.) 
\ 0 
Tripoli, Terra Tripolitana ſe]. 


H. Is known by its quality of rubbing or wear- 


ing hard bodies, and making their ſurfaces to 
ſhine, 


— 


— — 
—— — — — —— — 


[e] This earth was formerly brought to us from Tripoli in 

1 , from whence this name was given to it. 
This earth does not effetveſce with aty of the acids: and 

2, Becomes not only hard in the fire ; but when conliderable 
heat is applied, its ſurface hecomes vitrified. 

3. All Tripolis, except thoſe found in England, obtain a red 
colour by being burnt. 

4. They are fuſible with the calcareous earth, as well as with 
the borax, and with the microcoſmic ſal. But 

z. Whey waſhed in water, no other ſubſtance ſeparates from 
them. However | 

6, Sometimes the marine acid and the vitriolic may be ex- 
trated by diſtillation from theſe earths, 

1, Solid: of a rough texture. 

a, Brown. 

b. Yellowiſh, 

c. Spotted like marble, 

2, Friable and compact. 

4. Granulated, 

3. Brown, 

c. Yellowiſh, 

It is this laſt ſort which is found in England. Fabron?, 

I have procured that kind of yellow Tripoli mentioned by 
the author, from Scotland, where it had lately been diſco- 
nered, But the retten ſtone, ſo called, is another fort, found 
ia England, viz. Derbyſhire, It is ia common uſed here 
among workmen for all ſorts of finer grinding and poliſhing, 
and is alſo ſometimes uſed by lapidaries for cutting of ſtones, 
&c, D. C. 

The rotten ſtone of Derbyſhire is, according to Ferber, a 
Tripoli mixed with calcareous earth, 

Tripol 


6 
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ſhine, the particles of the Tripoli being ſo fine, 


as to leave even no perceprible ſcratches on the 
ſurface. This effect, which is called poliſhing, 
may likewiſe be effected by other fine clays, 
when they have been burnt a little. The Tri- 
poli grows ſomewhat harder m the fire, and is 
very refractory: it is with difficulty diſſolved 
by borax, and with ſtill greater difficulty by 
the microcoſmic ſalt: it becomes white by ig- 
nition: when crude, it imbibes water, but is 
not diffuſible in it. It taſtes like common chalk, 
and is rough or ſandy between the teeth, al- 
though no ſand can by any means be ſeparated 
from it. It has no quality in common with other 
kind of earths by which it might be conſidered 
as a variety of any other. That which is here 
deſcribed is of a yellow colour, and is ſold 
by druggiſts, who do not know where it is 
found. 


SECT. 144 (90.) 


I. Common clay, or brick clay, Argilla com- 
munis vulgaris plaſtica. 
This kind may be diſtinguiſhed from the 


other clays, by the following qualities; 


—— — 


1 


Tripoli is evidently a volcanic product. For a coal mine at 
St, Eſtienne having accidentally taken fire, and the fire in its 
progreſs having extended to ſome ſtrata of ſhiſtus, and bi- 
rumen, Tripoli was found in thoſe parts of the ſtrata that the 
fire had acted upon, but not in any other Mem. Par. 1769, 
p. 270, quoted by Kirwan, : 

Tripoli is found alſo of grey, white, and red colour, It 
contaius go parts of ſiliceous earth, 7 of argill, and 3 of iron. 
Some times a little of magnefia has been extracted from it. 


1. In 


Va 
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1. In the fire it acquires a red colour, more of 
leſs deep. 

2. It melts pretty eaſily into a greeniſh glaſs. 

3. It contains a ſmall quantity of iron and of 
the vitriolic acid, by which the preceding ef- 
fects are produced V]. It is found, 

A. Diffuſible in water. 

1. Pure. 

a. Red clay, from Kinnekulle, in the pro- 
vince of Weſtergottland. 

b. Fleſh coloured, or pale red, is found on 
the plains between Weſteras and Sala, in 
the province of Weſtmanland. 

c. Grey, in the corn- fields in the province of 
Upland. | 

4. Blue, is very common in Sweden, in the 
provinces bordering upon the Baltic. 

e. White, is found in the woody parts of 
Sodermanland, Dalarne, and other pro- | 
vinces. It is often found in a flaty form, 

with fine ſand between its ſtrata. It does 
not cake well together in the fire. When 
it is burnt, it is of a pale colour, and is 
more fuſible than the preceding ones. 

J Fermenting clay, Argilla intumeſcens. 

This is very like the preceding (e), as to the 

external appearance and other qualities; but 
when they are both found in the ſame place, 
which are not uncommon in ſeveral of our mine 
countries, they ſeem to be different in regard to 
the fermenting quality of this variety. 


r 


— — 


[It is alſo a compound of pure clay, filiceous and mar- 
tial earth. Be g. Sciag. b 


3 Thie 


/ 
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This fermentation cannot be the effect of the 
ſand mixed with it, becauſe ſand is found in 
them both : and beſides, this kind ferments in 
the ſame manner when it is mixed with gravel 
or ſtones; and then it ferments later in the 
ſpring than the other, ſince by the ſtones, per- 


haps, the froſt is longer retained in it. 
2. Mixed with lime. See Marle, Set. 50, 


SECT, 145. (91.) 


B. Indurated, - 

. 1, "Poe: 

a. Grey ſlatey. | 

b. Red ſlaty, from Kinnekulle, in the pro- 
vince of Weſtergottland. | 

2. Mixed with phlogiſton, and a large portion 

of the yitnohc acid. See Alum ores, Sect. 
124 of the Author. 

3. Mixed with lime. See Lime, Set. 33. 


SECT, 146. (Additional, from Kirwan.) 


Argillaceous fiſſue ſlones. 


K. Theſe and many other of different kinds of 
earth, have been comprehended under the de- 
nomination of Schiſti; but to avoid ambiguity 
we will confine this name to ſtones of the ar- 
gillaceous kind. 


Thy 


8 
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The bluiſh purple ſhiſtus, or common roof 
ſlate, ſchiſtus tegularis, It does not ſtrike fire 
with ſteel, and may be lightly ſcraped with 
the nail. 

It is very brittle, and of a lamellar texture. 

Its ſpecific gravity is 2876. | 

When in pieces of half an inch thick, it gives 
a clear ſound if ſtruck. 

Its grain is moderately fine: and it never is 
tranſparent. 

Efferveſces {lightly with acids when powdered, 
otherwiſe not. 

When made red hot, loſes more than two per 
cent gf its weight. | | 

It detonates {lightly with nitre, and then aſ- 
ſumes a browniſh red colour. 

But calcination does not render it magnetic. 

In a ſtronger heat it is fuſible per /e, and forms 
a black ſcoria. It is difficultly diſſolved by mine- 
ral alkali, in the dry way, but more eaſily by bo- 
rax and microcoſmic ſalt with little efferveſcence. 
, It melts with equal eaſe in chalk or clay veſ- 
els. 

Dephlogiſticated ſpirit of nitre, after ſtanding 
on it two months in the cold, aflumes a green 
colour, ? 

It contains 26 parts of Arg:// : 46 of filex: 8 
of Magneſia: 4 of calcareous earth: and 14 of 
iron. | 
Part of its iron ſeems to be in a phlogiſti- 
cated ſtate, from its union with a mineral oil 
that is contained in it: 

And part in a dephlogiſticated ſtate, or in that 
of red calx: this is united to the argillaceous 

Vor. I. 8 part 
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part and to the ſiliceous alſo : and is very diff. 
cultly ſeparated. 

Its colour varies to the ks to the ſlightly 
purple, and to the bluiſh. 

The lamina of theſe laſt are thicker, and their 
texture is coarſer, 

They contain more of the ſiliceous earth, and 
leſs of the iron calces. 

Other ſtones are alſo uſed for covering houſes 
in various countries: but they are eaſily diſtin- 
guiſhed, as their lamina are much thicker, their 
ſurface more uneven, and their texture coarſer. 
They chiefly beJong to the ſand ſtones, or to 
the calcareous kind. 

The dark blue ſlate, ſchiſtus ſcriptorius, effer- 
veſces more briſkly with acids ; it contains more 
magneſia and leſs iron than the preceding. 

Its ſpecific gravity is 2701. 


SECT. 147. ( Additional.) 


The Pyriaceous Shiſtus. 


It is of a grey colour, brown, blue, or black. 

It is more or leſs decompoſable by its expo- 
ſure to air, according to the quantity of the py- 
ritous ingredient and the ſtate of the iron in the 

rites. 

If this iron be in a ſerni- Phlogiſticated ſtate, 


it is eaſily decompoſed, 
But 


fo 
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But if the calx of iron be already much de- 
phlogiſticated, it will be decompoſed but ſlowly, 
if at all. 

The aluminous Schiſtus is of this ſpecies. 
Kirwan, . 


SECT. 148. (Additional.) 


The Biluminous Schiſtus, 


Is generally black [x], of a lamellar texture, 
and of diferent degrees of hardneſs. 

But never gives fire with ſteel. 

It emits a = ſmell, when heated. 

And ſometimes without being heated. 

When ſcraped, it does not ſhew any white 
mark like the other ſchiſtus. Kirwan. 


pe CEE 


[*] I have a ſpecimen of the bituminous ſchiſtus, which 
burns like coal, with a ſtrong ſmell of mineral bitumen, but 
it is of a yellowiſh brown, or rather of a dark aſh colour: this 
was found on the eſtate of Mr. Smith, near 23 


Yorkſhire, The Editor. 


8 2 SECT. 
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SECT, 149. (Additional.) 


The Flag Stone. 


It is of a grey, yellowiſh, or reddiſh white 
colour. 

Does not give fire with ſteel, 

Nor efferveſces with acids. 

Its ſpecific gravity 1s from 2600 to 2780. 

It is uſed in ſome placesfor covering of houſes; 
but moſtly for flooring. 

It is ſometimes compact and ſometimes is like 
the argillaceous grit: and then its ſpecific gra- 
vity is ſmaller, Kirwan. 


SECT. 150, (Additional.) 


The Argillaceous Grit, 


This is called alſo Sand Stone, and Free Stone, 
becuaſe 3 it may be cut eaſily in all directions. 

Its texture is more or lets porous, equable, and 
rovgh to the touch. 

It exhales an earthy ſmell when freſh broken 
and breathed upan. 

Does not give fire with ſteel, 

Nor efferyeſces with acids. 


That 
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That from Hol/lington, near Utoxeter, is of a 
whitiſh or yellowiſh grey, and its ſpecihe gras 
vity is 2288, | 

That from Kniperſly in Staffordſhire, is of a 
grey colour, and ſo infufible as to be uſed for 
re 


-ſtones. Its ſpecific grayity is 2568. Nirduan, 


SECT, 151. (Additional.) 


Killas. 


This ſtone is of a pale grey, or greeniſh co - 
lour; either lamellar or coarſely granular, It 
is found chiefly in Cornwall. The lamellar fort 
is fafter and has leſs iron than the roof ſhiſtus : 
its ſpecific gravity is from 2630 to 2666. Qut 
of one hundred parts, 6 are Lak earth, 25 
argillaceous, 9 of the magneſian earth, and & 
of iron. The greeniſh Killas contains more 
iron, and gives a greeniſh colour to nitrous acid. 
Kirwan. 


3 


SECT. 152. (Additional from the Phlloſo- 
phical Tranſactions for 178 2.) 


Toadflone, 


Dr. Withering, who has given an analyſis of 
this ſtone, deſcribes it as being of a dark brown+ 
uh grey colour of a rm texture, not giving 


3 firs 
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fire with ſteel, nor efferveſcing with acids. It 
has cavities filled with cryſtalized ſpar, and is 
fuſible per /e in a ſtrong heat. It is found in Der- 
byſnire. UN 

Mr. Whitehurſt obſerves, that this is pro- 
bably a volcanic product, and that the maſſes 
of ſpar it contains, appear to have filled the ca- 
vities ſubſequent to its original formation. For 
the toadſtone, contiguous to a ſtratum of clay, 
is found to have baked it to a certain thickneſs. 
At 100 fathoms beneath the ſurface of the earth 
this ſtratum is quite ſolid, and is more and more 
porous at leſs depths. Theſe pores in ſome ſpe- 
cimens are quite empty, in othets they are lined 
with regular cryſtallizations, and in others en- 
tirely filled. 

The toadſtone contains from 56 to 63,5 cen- 
teſimal parts of ſiliceous earth, near 15 of the 
argillaceous : 7,5 of calcareous earth, and 16 of 
iron. See Dr. Withering's account in the Phil. 
Tratiſ. for 1782, p. 2. 

N. B. Mr. Kirwan remarks, that this ſtone 
differs but little from baſaltes, than which it is 
ſofter; contains a ſmaller portion of iron, and 
a larger of filiceous earth: ſo that it may be 
reckoned among the volcanic ſubſtances, at leaſt 
among thoſe which have undergone ſome 
change by volcanic fires. The Editor. 


The compounds of this and other earths will be 
mentioned in the General Appendix of this Mine- 
ralogy, as well as the volcanic ſubſtances, accor- 
ding to the Author's idea in the firſt edition of this 
Mineralogy. .... b © | 
8 ; SECT. 
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6 0 F. 1 53. (From a Note of the Author 
to his Section 91.) 


7 Joughts of the Author on the formation of 
Clays. 


There is ſome probability, though not eaſily 
demonſtrable, that common clay, and eſpe- 
cially the blue, grey, and pale red, which are 
the ſoils of our plains and dales bordering upon 
lakes, has its origin from mud, and that the 
mud owes its exiſtence to vegetables; conſe- 
quently that theſe varieties of clay are nothing 
elſe but a mould, or Humus ater, ſomewhat al- 
tered by means of water, after a 3 of 


t a 8 
ime [a]. The 


> "0. » . . 2 8 1 . 
— _— 
— 


* 


[a] Theſe conzectures of the Noble Author abundantly ſhew 
his great ſagacity in the inveſtigation of phenomena that have 
any relation to mineralogical ſubſtances. But now that the 
Argillacecus is acknowledged to be a ſimple primitive earth, 
which cannot be decompoled into any other principles, nor 
formed by the combination of any other ſimple ſubſtances we 
know, we ought to reſt fatisfied at preſent, without endea- 
youring to account fot its formation. 

Profeſſor Bergman has likewiſe hinted that Argilla might 
perhaps be a calcareous earth combined with fome acid not 
yet diſcovered : but, ſays he, ſect, 83 of his excellent treatiſe, 
intitled Maditationes de Syſtemate Foſſilium Naturali, which he 
favoured me with, ſome few months before his death“ Sed, do- 


nec tales compoſitiones experimentis fuerint nudatæ, reſpectu 
84 noſtræ 
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The following circumſtances contribute great. 
ly to confirm this opinion, viz. that a great 
quantity of ſea-plants rot every year in the 
lakes, and are changed into mud ; that very 
little, however, of this mud 1s ſeen upon the 
ſhores after the water is dried in ſummer time; 

and that the clay begins where the mud ceaſes, 
Concerning the turf or peat, it is to be obſerved 
that this is not always produced from vegeta- 
bles growing upon the very ſame ſpot where it 
is cut, but from ſuch vegetables as have been 
thrown together from other places: for in what 
other manner could hazle nuts occur in the turf 
moors, in places where no hazle trees grow, 
even at the diſtance of many miles; not to men- 
tion pther inſtances of the ſame nature. Se- 
condly, the turf or peat, is cut in humid and low 
marſhes, which are not conſtantly coyered with 
water, as on the banks of lakes overgrown with 
rats If the origin of turf was any other than 

ere mentioned, there ought to be turf found 
inſtead of mud, at the bottom of lakes where 
there is plenty of graſs, 


1 1 
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noſtræ cognitionis, inſtar primitivarum confiderari & poſſunt 
& debent ; e ſola namque poſſibilitate in Philoſophia Naturali 
nihil ſtabilire convenit. Quotidiana ſatis edocet experientia, 
quæ maxime probabilia videntur, alio tempore revera falſa re- 
periri.“—In Engliſh, But compoſitions of this kind may and 
even ought to be conſidered as primitive ſubſtances with reſpett 
10 our knowledge of then, till they ſhail be exberimentally cecom- 
poſed. For no found kn;w.edge in natural philoſophy can be cb. 
tai ned from the conſider ation of mere poſſi-ulities, fince daily ex- 
fe: tence ſhews that even the moſt probable ſuppoſitions hav? 
proved faiſe, when the means of putting them to tha teſi have 
afte! wards been found out, Edit, 7 


The 
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The quantity of iron, and of the vitriolic acid 
contained in this clay, would perhaps not be 
found greater than to anſwer in proportion to 
the quantity of each of theſe ſubſtances, that en- 
ters into the compoſition of vegetables, whilſt 
growing, if there were any poſſibility of makiag 
the compariſon. In the mean while it may be 
ſome confirmation to this doctrine to mention 
that I have in dry ſummers obſerved on the ſea- 
ſhore, that a perfect iron vitriol bas been grow- 
ing out of the mud, clays, and vegetables not 
yet rotted, that have been thrown up there to- 

ther. 

When this opinion is once proved to be true, 
we may venture to go farther, and endeavour 
by obſervations and experiments to prove like- 
wiſe, that in the ſubverſions or changes that the 
earth has more than once ſuffered in every part 
of it, and in which water has contributed the 
moſt to carry aff the particles, and to change 
the ſtrata, the clay has been gathered together, 


and lodged in beds together with other ſubſtan · 


ces. Some of theſe ſtrata have afterwards been 
indurated by themſelves or with calcareous 
earth, by which means they became converted 
into the above flaty and limy clays[5]: — 

x Wnen 
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[b] The argillaceous earth being a primitive one, and the 
ſubrerſions and changes of this terraqueous globe being evi- 
dently demonſtrated to every one that attentively couſiders its 
interior ſtructure, we may eaſily conceive how thoſe various 
ſirata of this argillaccous earth might happen to be formed, 
like thoſe of the calcareous and of other follils in various my 


\ 
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when they have been mixed with a great quan- 
tity of vegetables, and of the inflammable ſub- 
ſtance, they may in length of time have been 
changed into pit- coal: but when they have 
been mixed with leſs phlogiſton, and a great 
quantity of the vitriolic acid, they conſtitute the 
alum ores, &c. Others of thoſe ſtrata, which 
are not yet hardened, prove moreover, by their 
being ſet or divided with ſome ſeparating veins 
of ſand, that they have been formed in the 
ſame manner as the ſettlings or ſediments of 
ſtamping mills; and may perhaps, through edul- 
coration in water, or through age, have loſt 
their fertility, ſince they never are ſo good to 
improve lands with, as thoſe ſtrata which are 
ſuppoſed to be of more recent formation. 


of the globe, without having recourſe to the change of any 
previous ſubſtance into this kind of earth, as hinted by the 
Author. | 

We may allow, neverthelefs, without great heſitation, that in 
ſome particular circumſtances, ſimilar changes may have taker: 
place; if we can rely on the obſervations of Meſſrs. Tar- 


gioni, Ferber, and Maſcagni in various parts of Toſcany and 


Naples, chiefly near the lagoons, or lakes, which in all pro- 
\ © bability are the craters of old and unrecorded volcanos, and 
tound which ſulphureous vapours, and ammoniacal exhalations, 
are till ruſhing out of the neighbouring places, that not only 
the ſchiſti or ſlatey ſubſtances, but the hornblendes (lapides 
cornei) the albareſe marbles and even the quartzous ſtones 
are found partly reduced into the argillaceous kind. See the 
. Treatiſe of Mr. Maſcagri on the Lagoni del Seneſe & del Vo- 
laterrano, Art, 6. printed at Siena, 1779, dvo. The Editor. 
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SECT. 154. (929 


Obſervations on Clays in general. 


Thoſe who have taken upon themſelves to 
examine the mineral bodies according to the 
principles upon which this ſyſtem is built, will 
readily, I hope, excuſe thoſe faults which may 
have been committed in claſſing the clays ; be- 
cauſe they muſt well know, not only how dif- 
ficult it is to procure a number of different va- 
rieties of this order in their natural ſtate, which 
have not been previouſly waſhed or prepared 
for uſe, as the ſealed earths, &c. but alſo that 
it is no eaſy matter diſtinctly to deſcribe ſome 
little circumſtances that occur to the eye, both 
in their natural ſtate and during the experi- 
ments. Beſides, they cannot but remember, that 
the progreſſional degrees both of hardnefs, and 
of the quantity of mixed heterogeneous bodies, 
eſpecially iron, produce a number of impercep- 
tible differences between them, in regard to co- 
lour and effects, ſo that they cannot with due 
precaution be ſeparated and divided into their 
true genera, ſpecies, and varieties before ſome 
more evident differences between them may, by 
repeated experiments, and perhaps by proceſſes 
yet unknown be diſcovered. 

The degree of fire is ſo much the more im- 


portant in the examination of clays, as without 
It 


263 ARGILLACROUS EARTHS, Sctt. 154, 


it, we can never avail ourſelves of them in com. 
mon life. For, as it is m_ to aſſert with 


ſome authors, that refractory clays never crack 
in the fire; their not imbibing water when 
burnt, is a character equally fallacious, un- 
leſs the manner of 1 and the degree 
of fire are taken into the account. Hence 
comes that great difference in regard to appear. 
ances and qualities, between a tobacco pipe, 
which is very little baked, and a jarr from Wal- 
denburg; between a common brick, and the 
other ſort called a Water-clinker, 

The uſe of clays in common life, is more ex- 
tenſive than I have here room to ſpecify ; for 


which reaſon I will only mention ſome parti- 


culars relating to it. 

The porcelane clay is employed to make veſ- 
ſels which have the quality already mentioned 
(Sect. 131). I make no doubt but it enters into 
the compoſition for making the fine porcelane 
ware at ſome places; at leaſt veſſels are pre- 

ared from it of the ſame goodneſs in every re- 
pect ; and there are likewiſe ſome varietics of 
this clay, which become quite white in the 
fire, a quality which 1s eſteemed the moſt va- 
luable in the fine china-ware. 

The indurated porcelane clay cannot be cafily 
heated without cracking, and therefore we can 
go to no great length in the hardening it by 
fire; though this circumſtance is of leſs incon- 
veniency, than when it has original cracks, or 
is mixed with heterogeneous ſubſtances. 


The 
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The ſteatites (Sect. 57), is purer and more ſolid 
in China than any place in Europe. The natural 
faults of the European ones may, however, be 
altered by adding ſome fat ſubſtance to it, when 
it is to be burnt: by which means it becomes 
black or brown; and this method is ſaid to be 
uſed at Bareith. The coarſe porcelane-like earth, 
is uſed under the name of French Clay, at the 
glaſs-houſes, ſteel-furnaces, and other works of 
the ſame nature, for the ſame reaſons as it is the 
principal ingredient in the making of crucibles, 
retorts, &c. 

The boles have almoſt loſt their value as me- 
dicines, and are employed to make bricks, pot - 
ters ware, and pig-1ron. | 

The tripoli is an indiſpenſable article for the 

oliſhing of metals, and ſome ſorts of ſtones; 


it is likewiſe on certain occaſions preferred for 


making moulds to caſt metals in, 

Clay is of the moſt indiſpenſable advantage to 
agriculture, We muſt however except the 
white clay and the fermenting clay, both of 
dect. 144, varieties whoſe utility has not been 
diſcovered. By virtue of its coherency, clay 


retains humidity, on which, perhaps, its chief 


power of promoting the growth of vegetables 
depends, its other effects being adventitious ei- 
ther from natural or artificial circumſtances ; 
unleſs the clay has formerly been a mould or 
bumus ater, in which caſe it is reaſonable to 
conclude that part of it will enter again into the 
formation of new vegetables. The clay uſed in 
the refining of ſugar requires no other quality 

| than 
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than that it may not dry too ſoon ſc]. But 
that ſpecies which is to be employed in fulling, 
muſt, if we were to judge d priori, beſides the 
fineneſs of its partic]es, be of a dry nature, or 
ſuch as attracts oils; though this quality may 
not, perhaps, be found in all thoſe clays which 
are now employed in that buſineſs [d.] 


— — 
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fc] Common clays are uſed in the refining of ſugars, in or- 
der to hinder their too precipitate deſication. ern, 

Clays, as found in the ſtrata of the earth, contain in 
the firſt place the baſis F alum, or clay, properly, ſo called; 
and ſecondly /i/iceous earth or fand more or leſs ſubtle ; very 
often they alſo contain the vitriolic and ſometimes the ma- 
rine acid, both of which may be ſeparated from them by fixed 
alkalis. Beſides the above principles which are common to 
the moſt part of clays, many contain micaceous particles of 
a greater or leſs ſize: calcareous earth; metallic ſubſtances : 
volatil altalis; and even an inflammable matter, although ſome 
controvert the laſt, ſaying that clay does not make any detc- 
nation when expoſed to fire : but this argument has no weight, 
fince there are undoubtedly many ſubſtances in which the in- 
flammable principle is very copious ; and nevertheleſs they do 
not detonate in fire, 

Theſe earths crack in the fire, only when they bave im- 
bibed ſome moiſture, or on account of ſome heterogeneous 
mixture: but when perfectly dried, they ſuſtain the fire with- 
ous cracking, and acquire a conſiderable hardneſs, even ſo as 
to ſtrike fire with ſteel, When mixed with a ſmall portion ot 
ſand and of calcareous earth, they not only acquire a great 
hardneſs in the fire, but ſhew a vitreous appearence in thei 
fractures, 

The pure white clay being calcined in a ſtrong heat acquires 
a phoſphoreſcent property. Fabroni. 

[e] See Note i and 7 to Sect, 133, page 236 and 237, 
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The examination of the component partsof earthy 
ſubſtances is a very eſſential object for a rational 
mineralogift : and deſerves to be attended to with 
the utmoſt care and diligence. An idea of the 
method for making a proper analyſis of theſe ſub- 


ftances ſhould undoubtedly be given in this place; 


that beginners on Mineralogy might exerciſe them- 
ſelves in ſo important a part of knowledge. But 
as Mr. Kirwan has given already a copious ac- 
count of his prattical analyſis of earthy ſubſtances 
at page 160 of his Mineralogy : and as no mine- 
ralogift ought Io be without that excellent work, it 
would be needleſs to tranſcribe it in this place. 


The EDITOR. 
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SALINE SUBSTANCES, 


SECT. 155. (119.) 
General Properties of Salts. 
The Salts. Salia, Lat. 


By this name thoſe mincral bodies are called, 
which can be diſſolved in water, and give a taſte ; 
and which have the power, at leaſt when they 
arc mixed with one another, to form new bo- 
dies of a folid and angular ſhape, when the wa- 
ter in which they are diſſolved is diminiſhed to 
a leſs quantity than is required to keep thei in 
ſolution; which quality is called Cryſtalliſa- 
tion fel. 

In 
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[e] The general character, or the definition of ſalts given 
„y Pergman, has been inſerted in Note g, page 10: but Dr. 
Withering has obſerved that the ſame definition does not ap- 
ply perfecily well to ſgme of the ſimple ſalts. Dr. Black, of 
1 dinburgh, defines falts by ſaying that ſaline ſubſtances are 
fapid, mixible with water, and not inflammable : but the ſame 
Dr. Withering rightly remarks, that this definition is alſo cx- 
ceptionable: fince it has been found, that volatil alkali, in an 
actial form, is in a certain degree inflammable. T he Zaditor. 
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In regard to theknown principal circumſtances 
or qualities of the mineral ſalts, they are divided 


into | e 
1. Acid Salts, or Mineral Acids, Salia Acid. 
2. Alkaline Salts, or Mineral Alcalis, Salla 

Alkalina. : 


Till 


— — A. 
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No other ſalts ought to be confidered and ranked in a mi- 
netal fyſtem, than thoſe which are found natural in the earth; 
and for this reaſon a great number of Salts will be in vain 
looked for here, viz. all- ſuch as are either natural or pre- 
pared by art in the other two kingdoms of nature, and from 
{ubſtances belonging to them, 7 Anthor. | 

I muſt confeſs that the noble author's reaſon for excluding 
many ſubſtances out of his mineral ſyſtem that are not formed 
in the earth, does not appear to me ſaiisfaftory, For if thoſe 
ſubſtances onght to be excluded which are never found but. in 
a ſtate of combination or mixture, the earths and metals will 
prefent us with no ſmall number of even primitive ſubſtances 
that dernand rejection. And with regard to ſuch matters as are 
ſaid not to be formed in the earth at all, though they firongly 
reſemble other mineral ſubſtances, fuch for example as the 
nitrous acid and fixed vegetable alkali, the firſt of which has been 
ſaid to require the putrefaRtive fermentation to produce it, and 
the latter to be produced by calcination, we cannot be too 
canieus in rejecting them. For, without mentioning the great 
probabilny that future reſearches may find ſuch in the bowels 
of the earth, it does not ſeem conſiſtent with the laws of a 
rational mineralogy to place a greater dependance on the ori- 
ginal exiſtence than on the external characters of bodies, which 
laſt our illuſtrious author has reduced to their true value by 
claſſing them according to the chemical analyſis of each ſub- 
ſtance, It is not in fact what a foſſil might have been formerly; 
but what it is, that muſt determine its right to enter into a 
ſyitem of natural knowjedge. The mineral kingdom is as it 
were the receptacle for all bodies that are not either in the 
vegetable or animal ſtate. The Editor, 
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"Fil late no more mineral acids were hriown 
than the vitriolie and marine; the boracic or ſe- 

datiye ſalt being reckoned as produced artificially : 
but later diſcoveries have proved that we may 
reckon at leaft * mineral acids, out of which 
only 


Og * * lt. 
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There have, esl been many attempts made to reduce 
moſt of the mineral acids to the -vitriolic, which by many i3 
called the univerſal acid: but experiments ſeem not to agree 
with it; at leaſt nobody has yet been able, by uniting a phlo- 
giſton with any other acid than the true vitriolic, to produce 
a" ſubſtance ip every particular reſembling the true brim- 
ſtone or ſulphur. For this reaſon I cannot yet give my aflent 
to Doctor Pietſch's opinion, who endeavours to proye, that the 
acid of nitre is derived from the vitriolic acid, that is, before 
his theory is confirmed in the large way, and the analyſis has 
been more plainly laid open: but! think the: queſtion remains 


ftill undecided, whether the nitrous, vegetable, and urinous 


acids are primitive ſubſtances ? or if they owe their origin to 
one and the ſame principle ? and, if this laſt be the caſe, of 
what nature this principle is ? But how ſoever this may prove, 
the conſideration of theſe acids ſeems more properly to belong 


to another ſcience. The ſame may be ſaid of the doctrine 


which holds, that the nitre is produced from the principles of 
the ſea · ſalt by a certain peculiar modification, 

The above-mentioned mineral acids, which are by art ex- 
tracted from the vitriols and the ſra - ſalt, are indeed never 
found pure in natute, becaiiſe as ſoon as they, on any occa- 
ſion, are, either by a natural or artificial heat, ſeparated from 
any ſubſtance, they inſtantly attack and unite with another, 
Nevertheleſs, as they may, and perhaps ſometimes really do, 
exiſt in form of vapours, which eſcape our ſight ; ; and that 
the theory of the ſalts, and the faline ores, is founded upon 


qualities already diſcovered in theſe acids: I have thought it 


neceſſary to deſcribe:them ſuch as they are, when mixed with 
pure water alone; and this the rather, ſince.the water is thei; 
mbſt common vehicle in the exerciſe of their elects in the 
2 mineral kingdom. | 
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only two or three have been found in an uncom- 
bined flate. Thoſe hitherto known are the follow- 
ing, viz. the vitriolic, the nitrous, the marine, 
tbe ſparry, the arſenical, the. molybdenic, the 
tungſtenic, She phoſphoric, the boracic, the ſuc- 
cinous, and the aerial: of wwhich will be treated 
ſeparately in the following ſeftons. The Editor, 
chiefly from Bergman. 


ih. 4 


It has been obſerved before (Note & to Sect 2.) that the 


qualities of arſenic in form.of a calx, may agree with the defi- 


nition of ſalts, and at the fame time be reckoned among 
the ſemi- metals; which cannot be any otherwiſe explained, 
than that the arſenic, conſidered in a certain reſpect and form, 
is a ſalt; and when conſidered in other circumſtances, a metal. 
This is the caſe with ſeveral other bodies of the mineral king- 
dom. The Auth;r. 

I learn by a letter from Chevalier Landriani, Profeſſor of 
Natural Philoſophy at Milan, dated the 2d of June, 1782, that 
Count de Saluces of Turin has converted vitriolic acid into ni- 
trous and muriatic. There is alſo an experiment of J. G. 
Wallerius, quoted by Dr. Lewis on Nieuman, II. 265, where 
ſalt of tartar being mixed with ſome dulcified ſpirit of vi- 
triol (or perhaps unrectiſied ether) produced, after ſtanding 
corked for four months, a priſmatic ſalt in ſome reſpects re- 
ſembling njtre, particularly in that of detonating. The greateſt 
part of the ſpirit of vitriol had made its eſcape. 

The ſame Profeſſor Wallerius affirms (page 13 of his Mi- 
neralogy, edit, 1778) that, according to the common opinion of 
chemiſts, the three mineral acids, viz, the vitriolic, the ni- 
trous, and the muriatic, are igentic, the two laſt originating 
from the firſt, But Chevalier Landriapi, in one of his Opuſ- 
cula, printed at Milan, where he treats profeſſedly of this 
queſtion, aſſerts that all acids derive their origin from the 
aerial at id or fixed air, as this aeriform ſubſtance is generally 
produced from almoſt all other acids, when treated by the 
proper chemical proceſſes, which he deſcribes in the treatiſe. 
See Note u to Seft 158, concerning the production of Nitrous 
acid, by Count de Saluces already mentioned, The Editor, 
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ORDER THE FIRST. 


8 ECT. 156. (120.) 


Acid Salts. Salia Acida. 
The characters of theſe ſalts are, that 
they, 


1. Have a ſour taſte[f ]. 


2. Are corroſive ; that is to ſay, have a power 
af diſſolying a great number of bodies. 


3: They have a ſtrong attraction to the al- 
kaline ſalts and eafths, whence they al- 
ways unite with them with an efferveſcence, 
and ſometimes with a ſtrong heat; by this 
mixture bodies are produced, which are 
employed in common life under the names 
of vitriols, neutral ſalts, gy Hum, &c. 


—— 
_ 
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[VI Sapidity or taſte is ſo inherent a quality in ſalts, t that 
we need not heſitate in affirming that this ſenſation is always 
cauſed by the action of ſaline matters on our organs. This 
ſenſation is infinitely yarjed from the moſt agreeable excitation 
of the perception to the moſt deſtructive and painful degree 


of cauſticity, Among acids the concentrated vitriolic and the 


mild tartneſs of vegetables form the two extremes; and the 
action of ſalts varies in evety ſtate of combination, ſo that in 
{ome its efficacy is ſo ſwall as to be · ſcarcely perceptible. The 
£5: tor from Mone. 
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4. They change moſt of the 7 blue 
s 4 bl 


juices of vegetables into red 


LL They | 
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[g] As the tincture of þ liotropium is the niceſt teſt of the 
preſence of an uncombined acid, it may not be amiſs to men- 
tion that it may be had from dyers under the name of Lit. 
mus, It is very cheap, and generally requires to be greatly 
diluted with diſtilled water hefore it can be uſed, Mithering. 

The infuſion of /itmus is ſenſible to the preſence of one 
grain of common oit of vitriol, though mixed with 100,000 
grains of water: but as this infuſion does not change colour 
on being . mixed with alkaline liquors, ſome vinegar muſt be 
mixed with it, ſo as juſt to turn the infuſion red, which will 
then be reſtored to its b. ue colour by being mixed with any 
alkaline liquor. | | 

This blue infuſion turns red alſo, when mixed with water 
jmpregnated with fired air (or aerial acid). But Mr, James 
Watt obſerved that a mixture of phlogi/ticared nitrous acid, with 
an alkali, will appear to be acid by the teſt of /itmus, when 
other teſts, ſuch as the infuſion of the petals of ſcarlet roſe, 
blue iris, violets, &c. will ſhew the ſame to be alkaline: and 
] recolle&t that Mr, Ed. Huſſey Delaval, F. R. S. ſhewed 
to me ſome years ago that whenever phlogiſton was contained 
in the liquors to be tried, we could not depend at all on this 
teſt, / 

As the above flowers mentioned by Mr. Watt, cannot be 
had but in à particular time of the year, he bad recourſe to 
another ſubſtitute, which is equally as good and nice a teſt 
for the ſame purpoſe as they are. 

This ſubſlitute is the extract of the red Cabbag? (Broſſia 
rubra). A blue liquid is obtained by cutting off the ſtems, and 
mincing the thin parts of the leaves very ſmall : afterwards 
digeſting them in water, about the heat of 120 degrees of 
Farhenheit's thermometer, for a few hours, and the clear blue 
liquor will be the moſt nice teſt, both for acid or alkaline ſub- 
ſtances, as it turns e / with the firſt, and green with theſe laſt, 

But as this liquid turns acid and putrid by long keeping, 
the above infuſion of minced leaves of red Cabbage may be made 
in water acidulated with vitriolic acid not ſtronger than com- 

1 ; mon 


278 Salix SUBSTANCES. Zect. 156, 


5- They ſeparate the alcali from the fat, 
when they have been united in ſoap; which 
effect is called to curale, or coagulate. 


6. They 


* 
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mon vinegar, which may be neutralized when wanted, by 
means of chalk, or of fixed or volatil alkali, till it turns blue, 
ta cing care not to add too much of it, ſo as to become yellow, 
as it then cannot be reſtored back to blue. N. B. This iafu- 
ſion may be prevented from moulding in ſummer, by adding 
to it by a little at a time ſome ſpirit of wine. See Mr. Watts 
paper, read to th: Royal Society in May 27 laßt, printed in 
the 2d part of Phil. Tranſat. for the preſent year, 1784. 

Acids not only turn theſe b:ue vegetable juices to a red, bu: 
they recover their blue colour after they have been made ge 
by the mixture of an alkaline liquor. In general, almoſt all 
red vegetable juices are turned purple, then blue, and af- 
terwards green by the mixture of an alkaline liquor, from 
whence they may-be brought up ſucceſſively in a retrogade or- 
der to the red colour, by the addition of an acid: and this 
may be repeatedly done with the very ſame vegetable extract 
many times, as I have repeatedly tried after the method of 
Mr. Delaval, F. R. S. above mentioned. This able philoſo- 
her points out the cauſe of theſe phenomena in his very ela- 
borate and ingenious work, intituled, An Inquiry into 105 
Cauſe of the change of Colours, &c. printed in 1774, and pub- 
liſhed in 1777, of which two different tranſlations have been 
made in' Italy, befide the French and other tranſlations, 
The author explains theſe phenomena on the principles of Sir 
Isaac Newton, viz. that the aſcending ſucceffion of colours, 
from the green to the blue, and ſo on to the xc and yellow, 
as they appear in the rainbow, depend on the gradual dimi- 
nution in ſize of the colouring particles: in conſequence 0! 
which a ſmall addition of di/uting acid at a time, produces 
thoſe ſucceſſive changes according to tl.e above order, On the 
cpntrary, by a gradual addition of a condenſing (or ſaturating) 
Alkali, the ſame change muſt take place, as it really does, but 
la an inverſe order, from the red to the purple, then to the 
lune, and the green: but if acid enough is added fo as to ee \ 

| the 
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56. 
fat, 6. They are volatile and ſubtile, ſo as never 
ich to be obſervable by the naked eye, unleſs 
they are mixed with heterogeneous bodies; 
1% and therefore the figure of the pure mine- 
hey ral acids cannot be defined but by gueſs []. 
— * | FFT a 1 >: 6 — 
„by the juices yellow, then they cannot be brdught back again by 
blue, the alkali to the purple or any other colour. | 
low, Thus far theory is ſupported by facts, and perhaps when 
afy. our knowledge can be carried further, we may determine how 
ding the acid and the alkali produce the contrary effects of attenu- 
att's ating and increa/ing the bulk of the very ſame colouring par- 
ix ticles of theſe vegetable juices, only to a certain degree, be- 


yond which they are no more able to effect it. EEE 
We are alſo indebted to the ſame very able philoſopher, 
Mr. Delaval, for the diſcovery, that colours ate generally pro- 
duced by tranſmitted or refradted rays, even from ſolid bodies, 
and not by the ſimply refleted light, as was commonly 
judged, This is the ſubject of a very elaborate Diſſertation 
which the ſame gentleman ſent to the literary and philoſophi- 
cal Society of Mancheſter: and will be inferted in the firſt vo- 
lume of its Tranſa&iqts to be publiſhed abuut the beginning of 
the next year 1785, The Editor. 

[5] The author's words apply only to that caſe in which 
common acids aſſume an aeria: farm; but the contrary muſt 
happen, when they are in a concrete form, as will be mentioned 

*at the end of Note t and Note 4 to the two following Sec» 
tions: beſides that ſome of the new acids (lately diſcovered) 


1. always appear in a concrete form, as will be obſerved in their 
* reſpective Sections. 5 . 

5. To this I may add, that on opening a few days ago a ſmall 
55 phial I had almoſt forgotten in the corner of a ſhelf duting 
- theſe five or fix years laſt, more than half filled with concen- 
8 trated vitriolic acid, well covered with a ground glaſs ſtopple, 
* I found that ſome ſmall pieces of the concrete acid were 
* ſticking to the bottom of the ſtopple and to the upper part of 


) the inſide of the phial. Theſe contretions were of various 
ſizes and ſhapes : without any appearance of a regular etyſtal - 
F lzzation, Editcr. | 

L 
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SECT. 157. (108.) 


A. The vitriolic acid, Acidum vitrioli, aluminis 
| vel ſulphuris. 
I. The pure vitriolic a, Acidum wvitrisli 
purum, 

Is, in abſtract, . as poſſible to 
occur in nature 5]: its qualities, when 
mixed with water, in which it is caught 
by diſtillation, are as follows. 

When mixed with the leaſt poſſible 

quantity of water, it is of an unctuous 

appearance, and is for that reaſon im- 


- Property called oil of vitriol ſ j ] 


tho. i — — 
_—— * W 


ſi] Dr. BaltaMari ſays that he found ſome dry concentrated 
acid, adhering to ſelenite in a grotto in Monte Z acchelino neut 
Sienna: but this has been fully diſproved by the ſubſequent 
obſervations of Mr. Murray. K:rwtn. 

And Mr. de Dolomieu has affirmed that he found alſo the pure 

' concrete acid of vitriol in a grotto near Mount Etna, as Mr. 
_ Mongez relates. This requires to be confirmed by further ob- 
_ «fervations. See however Note h to Seit. 156. Edit. 

Dr. Vandellii ſays that it is ſometimes mixed with the 
fireams from the hills in the neighbourhood of Sicana aud Vi- 
terbo in Italy, raiſed no doubt by fubterraneous fires. 

Phlogiſticated or volatile vitriolic acid is frequently thrown 
ont by the craters of volcanos: its ſmell is ſuffocating and pe- 
aetrating : its union with phlogiſton, and the matter of heat 
gives it an aerial form, but does not prevent its union with 
water. Berg. Sciag. & 27. 

I The unctuous feel of the vitriolie acid ſeems to be pro- 
duced by its action on the oily matter of the ſkin, with which it 
produces a ſaponaceous compound, Editgy. 


; ( 
- » 2. 
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2. It has in that ſtate a conſiderable ſpe- 
Cific gravity, viz. in compariſon to water. 
as 1709 to 1000 [4]. 
3. It diſſolves ſilver, tin, the regulus of 
antimony, and quickiilver[/], but, 


4. When 


_—_— 


[+] Vitriolic acid, when moſt concentrated by artifcidl 
means, has a (pecific gravity of 21 25, according to Bergman: 
in this caſe it has 1698, t parts of water mixed with 426, 9 of 
pure vitriolic acid: whole ipeciſic gravity, if deprived of all 

che water, is equal to 4226: is other words, 1000 parts of 
this acid mentioned by Bergman, which is perhaps the met 
conceatrated' ever made, contains ſtill 1698, 1 parts of water 
mixed with 426,9 parts of the pure vitriolic acid according 
to the For mila of Cotes quoted by Kirwan in the PH. Tran}. 
1782. Editery. This acid, when well concentrated, has neither 
colaut aor {mell, Mr. Helot, by the diſtillation of green a 
triol in an extreme heat, abtained a concentrated witriale 
acid in a conorete and cryſtalline form. Meyer ſpeaks of &aw- 
lar cryftals, abtained hy Nordhans which were fuming. When 
this acid is well concentrated, it will freeze at a degree of cold 
between the gth and zd of Fahrenheit, as the Duc d' Ayer 
mewed in 1779. But M. de Morveau has frozen the vitrivlic 
acid, with a leſs degree of cold. Mangez. See alſ. Nute h 40 Sect, 
1 55. . 

{{] It diſſolves cobalt, but only partially biſmuth, anti- 
mony, or arſenic. As to quickſilver it is only corroded by 
this acid. | | : 

Gold itſelf is not exempted from the action of this arid, 
which diflolves it after precipitation from the aqua regia. It 
is even lojublc in its metallic ſtate by particular management, 
Zoth theſe ſolutious are cryſtallizable, #abron:. 

But, according to Mr. Kirwan's maſterly experiments and 
deductions inſerted in the Philoſophical Tranſattions 1782, 
one hundred grains of meer vitriolic acid diſſolve, and re- 
quite to be iaturated with, the following quantities of theſe 


metals, vie, 
Mercury. 
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4. When mixed with more water, it diſ- 
ſolves zinc, iron, and copper. | 

5. It diflolves likewiſe the calcareous earth, 
and precipitates with it ih form of 1 
gypſum, of which a part ſhoots into 
gypſeus Druſen, Selenites et cryſtalli gyp- 
ei of Sect. 18 and 19 [m]. 

6. It unites with a pure argillaceous earth, 
and diſſolving it without any fermen- 
tation, makes alum ſs]. | 

7. It has a ftronger attraction to the in- 
flammable ſubſtance, than to the alka- 
Iine ſalt, and forms with it a body, 


—_ * — — nd. Yah 


-*% 


* 
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Mercury, Lead. Silver, Cobalt, Wiſmuth. Nickel. 
432 gr. 412gr. 390 gr. 360 gr. 250 to 310 gr. 320 gr. 


Zink. Iron. Copper. Reg. of Arſen. Reg. af Ant. Tin. 
318 gr. 270 gr. 360 gr. 260 gr. 200 gr. 138 gr. 
See the end of a ſimilar Note to Ster. 159. 


[m] With ponderous carth, it forms the marmor metallicum, 
or baro- ſelenite of Sect. 50. 
According to Mr, Kirwan, ene hundred grains of pure vi- 
: triolic acid, require for ſaturation the following quantities of 
1 following ſubſtances, viz. | 4 


Fixed vege- Mineral Volatil Calcareous - Magneſiat Argill. 
table alk, alkali alkali earth, earth earth 


215 gr, 166 gr. 9o gr. 110 gr. Zo gr. 75. 


[u] It was ſaid in the text, that vitriolic acid unites with 
the earth of quartz, when diſſolved in the /iquor /ilicum, wit, 
which and with argillaceous earth, jt forms alum. But it i: 
now fully demonſtrated that the baſis of alum conſiſts only in 
the pure argillaceous earth, Seg Macquer's Dictionary at !/* 
article Alum, The Editor, | 


2 | which. 


py 


% 
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which properly may be called the mi- 
neral ſulphur. 

8. When it is perfeQtly united with phlo- 

ic ſubſtances belonging to the vege- 
ab kingdom, and the water has been 
per foctly ſeparated, this mixture catches 
flame in the open air, and is conſumed, 
as may be ſeen by the powder called 
Pyrophorus [o]. 

9. It attracts water ſtrongly, and the aque- 
ous vapours out of the air; and if a great 
quantity of water is added to it at once, 
a ſtrong heat ariſes [p]. | 

10. It unites readily — eaſily with the 
alkalis, whereby, according to their na- 
ture, different compounds are produced, 
which have obtained the names of Tar- 
tarus vitriolatus, ſal mirabile, and ſal 
ammoniacum fixum. 


— 


[0] The various theories of the pyrophori, none of which 
are yet incontrovertibly eſtabliſhed, ſeem to render this cha- 
rater rather doubtful, or at leaſt too remote to be offered as 
one of the vitriolic acid. Ed.tor. 

{p] The vitriolic acid not only expels the gerzal acid or 
fixed air from calcareous or abſorbent earth to unite with g 
but likewiſe the fluor or ſparry acid from the ſubſtances of Seft. 


22, and alſo the marine acid, in form of air. It diſengages 


the inflammable air from different metals as iron, zink, &c. 
of which, according to Meflrs. Prieſtley, Kirwan, and other 
philoſophers, this air is the true phlogiſton, Edit. 
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s E C T. 18. (Additional.) 


Nitrous acid. Acidum Nitri, Lat. Acide Ni. 
treux, French. 


Nitrous acid is by ſome excluded from the 
mineral kingdom, becauſe they ſuppoſe it to be 
produced from putrefaction of organic bodies. 
But theſe bodies, when deprived of life, are 
again received amongſt foftils, from whence 
their more fixed parts were originally de- 
rived []. 

1. In the moſt concentrated ſtate that art cay 

procure this acid, its ſpecific gravity 1s 
1. 580. Bergman 59. 

2. It is colourlefs when pure, but its ſtrong 
attraction to phlogiſton cauſes it uſually to 
be of a yellow topaz colour. This ſuper- 
abundant phlogiſton may however be dri- 


— — — I 
22 Ae 


K— —— — 


[9] It is known by the important experiments of Doctor 
Thouvenel, that the nitrous acid is formed out of almoſt every 
ſubſtance, and therefore may be ſaid to be common to all tho 
. three kingdoms of nature. Mongex. 

[r] By the accurate experiments of Mr. Kirwan, it appears 
that the ſpecific gravity of mere nitrous acid muſt be ⁊ 5530: 
but when it is found to be only 1580, in that caſe it con- 
tains 708, 1 parts of mere acid, and 871,9 parts of water, 
See Noſe k to Scl. 157. EAdlior. 

ven 
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ven off, and the acid rendered coloyr- 

leſs [s]. | 

3. Unkee with an alkali it forms a ſalt 
which when in conta® with a phloglſtic 
ſubſtance in a red heat (either of itſelf or 
of the ſaid ſubſtance) is rapidly decom- 
poſed, the acid flying off, or becoming de- 
ſtroyed in a peculiarly luminous flame, 
with a noiſe called Detonation, and the 
alkali, if fixed, remaining behind. 

4. With different proportions of phlogiſton, 

it forms phlogiſticated acid and mirous 

q acid [s]. | 

5. It has never, as far as we know, been met 

with diſengaged, unleſs perhaps in water 
precipitated out of the atmoſphere; but is 
found united to alkalis, or to earths. Berg. 


7 Sciagr. U. 6. It 
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[5] The moſt bighly coloured and fuming nitrous acid may 
readily be rendered colourleſs, by boiling it haſtily in an open 
veſſel, Part of the acid flics off, carrying the ſuperabundant 
phlogiſton along with it, in the form of nitrous air. Withers 
ing. 5 

[e] Some modern chemiſts regard nitrous air as a prin- 
ciple ſut generis, which requires only to be united to dephlo- 
giſticated air and water to produce the nitrous acid. This 
hew etiology is the production of M. Lavoiſier. Mongcz. 
| An idea of the theory of M. Lavoiſier may be had from 
5 the Legons de Chymie of M. Fourcroy, pp. 53—64, vol. I. 
Editor. | 

L] It appears by the experiments of Margraff (Memoirs of 
the Berlin Acad. for 1751) that rain and ſnow water contain 
uncombined nitrous acid. Burghart, in his treatiſe on ſalt de 
ſergnete, ſays that native nitrous agid is found in ſome mines, 

9 I. 7 1 | and a 
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6. I acts very powerfully on all animal and 
X F vegetable 
W — — ———— oy 5 — 


and particularly in thofe of Ukrania. Mr. Kirwan alloys 
that it may, perhaps, be found i charnels and privies : and 
* was lately reported that a mine of nitre was found by Abbe 
Fortis at Malfette in the kingdom of Naples. Editor. 

Mr. Le Comte de Saluces, Prefident of the Royal Academy 
of Sciences at Turin, wrote me a letter dated the 21th of 
March 1783, including a printed one, directed to Mefiicnrs 
Mac quer and Cigna, in which he affirms that the conſtituent 
parts of nitrous atid are an acetaulous empyreumatic liguor, the 


w##atil altali, the calcorcous earth, and a litile vitrifiable earth: + 


that, in conſequence of thoſe data, he had produced a real nitre, by 
combining theſe principles ſynthetically; that he had formed a 
trut nitreus acid without the introduction of any matter that 
eonle be ſuſpected of containing it: and that he has ſtrictly 
de monſtrated the converſion of the wit iolic into the nitrons 
gd; a litile after, the noble author adds that the proceſs for 
prodncing the nitrous acid contifts in precipitating the carth 
of ron from a ſolution of green coperas by a volatile alkali. 
This precipitation is made with various phenomena, ac- 
eording to the intermedtium made uſe of m decompoſmg the 
fat ammoniac : thus he has procured it by employing the vo- 
latil alkali obtained by mcans of oil of tartar, foap lees, and 
the hquor of flints. Theſe liquors muſt at length become 
gombined with the fixed alkaj: after a long zepoſe, and alte: 
filtration be evaporated or diſtilled. | 

The fame noble anthor (ip his letter directed 20 me) takes 
the following remarks. | 
1. A recent ſolution of martial vitriol does nat paſs to the 
ſtate of nitroßty. Put, ſays he, an old ſolution appearing to me 
to differ from the other but in containing Jeſs martial par- 
ficles, I boiled the recent ſolution, and having treated it like 
the other, it afforded no nitrous ſubſtance. Here, Sir, is a 
eircumftance that has given me much trouble, namely to dif- 
cover the deciſive modification of this metamorphoſis with 
regard to the acid. However, I flatter myſelf that I have ſuc- 
ceeded in cutting this Gordian knot, &. 


, So- 
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1 vegetable ſubſtances ; and even produces 
e , actual 


* 


— TY — — — —— — 
: 29, Solutions of the vitriols of copper or of zink, or the vitrĩ- 
d plic acid in a fluid ſtate, were not proper for effecting this me- 
e tamorphoſis. 
3. The cauſtje or fluor volatile alkali has not ſucceeded, 
y nor even the volatile ſalt obtained by intermediums under 2 
1 fluid form. 
5 The author concludes with the following propoſitions, 
t which he promiſes to demonſtrate at large in an elaborate work 
e which he is about to publiſh, and which the public, no doubt, 


will anxiouſly expect, They are, 

r. That efferveſcences do not depend on the prealable ex- 
iſtence of a pneumatic gas. 

2. That quick lime is not inefferveſcent with acids, nor 
even the volatile cauſtic ſpirit. 

That the privation of gas in quick lime is not the cauſe 
of its cauſticity ; and what is the cauſe of this property. 
4. That nitrous gas is nothing elſe but the moſt volatile 
pi concentrated part of the nitrous acid difguited by phlo- 
on. 

5. That there is always a vacuum made in the veſſels in 
which the operations are performed, and that the air expelled 
has often heen taken for generated air. 

6. That metallic calces do not contain air, and that the 
augmentation of their weight is owing to the part of an acid 
that combines with their phlogiſton : and that mercury is 
augrented (in weight) in proportion to the loſs of the nitrous 
acid. 

e 7. That the air is the vehicle and ſpecific menſtruum of the 
© volatile principles of bodies: that there is a part that forms a 
- combination with them, another which is not in the ſtate 
0 of aggregation : and laſtly, another in which theſe new come 
a 
* 
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pounds are in a ſtate of ſuſpenſion. 
8. Phat the retended reduction of minium without an in- 
n termedium is not a true revival, 
- 9. That red precipitate and minium decompoſe iron by their 
modification, each becoming reduced after its own manner, 
2 q 10. That 
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actual flame when poured on oils|ww]. 
It diffolves calcareous earths with which 
ut forms deliqueſcent acrid bitter falts often 
- phoſphoric [x]. 

8. Is drffolves =_ cortodes all the metals in 


_— the A 


ct * * 0 — — : — 


10. That the infſammabihty of ſubſtances depends on the 
mode and not the quantity of mflammable mattcr they con- 
tam : and that there is a mephitiſm that depends on the tx 
«cis of n or on the 6 of dhe aqueous pri- 
ci plc.. 

rr, That the coercive means dens) made ue of, 
namely, water and qwickfilser, ate deceptive and very imper- 
ect: and that the utentils of baked clay, or even iron, do not 
retam galcs when they are penetrated by heat : that in fhort 
te methods in ute arc more elegant than good, 

zz. That chæedal in cocling takes up only the air it loi 
during 1 ignition, which is but what canld de expected. 75% 
Autor. 


1 Tt was formerly beſie red that the eſſential oib alone 
were capable of being inflamed by the natrous acid : but my 
Ate good friend Mr. Rovelſe junior ered, in his public ler- 
cares of chemiilry at Paris, that es Fiuikes gras (fat oils} 
wouid be equally inflamed by the me acid, Foe Editor, 

Mr. Pronſt has proved ſince, that in certain circumffances 
eren charcoal may be iaffamed by the fudden contact of ur- 
ri ous acid. Fabi, ani. 


£29 Aden to Mr. Kiran" : admirable tables of chen 
cal afhnnies (in the: Phi. T ranßuér. for 1382), each hundre- 
grains of mere nin ens 051d requires for | is full faturation the 
qira m xe, of theſe Subſtances, viz, 2: 


vegetable Mineral Votatit Calcar. Kagnefian Arg), 
ee alk., alkalt alkak carth earth earth 


25 fr. 165 gr. 87 gr. 90 gr. 75 Bro 65 gr. 


a Pro- 
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proportion as 5 is concentrated and de- 
„ 8 

With ſilver, lead, or mercury, it forms 
„ ey ſalts, but very deliqueſcent 
ones with copper or iron. 

10. It forms nitrous air with the phlogiſton 
of all the metals it can diſſolve: but with 
tin and zink it not only forms nitrous air, 
but developes inflammable air. 

11. It diſengages the aerial acid or fixed air 
from marble, from ſpar, from zeolite, from 
chalk, and from magneſia. Fabroni. 


— 


— ad _ 2 


[ y] The affinity of the nitrous acid to the metals may be 
ſeen from the following numbers, which denote the quantity of 
each metal that may be diſſolved in one hundred grains of 
pure nitrous acid, taken from Kirwan's tables. 

Mercury Silver Lead Cobalt Zinc Nickel Wiſmuth 
410gr. 375 gr. 365 gr. 350 gr. 304 gr. zoo gr. 290 gr. 
Iron Copper Reg. of Arſenic. Reg. of Antim. Tin 
255 gr. 265 gr. 220 gr. 194 120 gr. 

The calces of gold are ſlightly diſſolved in nitrous acid: 
however in its metallic ſtate it may be diffuſed through, but 
not diſſolved, in the concentrated nitrous acid; one inſtance 
of which I have ſeen at Paris in the laboratory of the Preſident 
de Saron, by a proceſs of Mr, Tillet, both members of the 
Royal Academy of Sciences. The proceſs was this: 22 gr. of 
gold were melted together with 54 gr. of filyer, 6 gr. of pla- 
tina, and 145 gr. of lead, and the whole cupelled as uſual : 
the button or reſiduum being properly laminated, was put in 
ſtrong nitrous acid: and the ſolution being left to ſtand 24 
hours, a viſible pelicule of gold in its metallic form and co- 
lour was ſeen on the ſurface of the ſolution, The Editor. 


e 
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SECT. 159. (128.) 


C. Acid of common ſalt. Sal muriaticum. Mu- 
ria. Lat. Acide Marin, or Muriatique. Fr. 
This acid, conſidered in that ſtate in which 

it can be obtained, viz. in a mixture with wa- 

ter [4] has the following qualities. 

1. It does not alter the fluidity of water, nor 

conſiderably augment its ſpecific gravity, 
as the vitriolic acid does [5]. | 
| 2. It 


«a 4. 
— 8 —_—_— 
—_— 
. 


[a] The ſame experiments that evinced to Margraff the ex- 
iſtence of the nitrous acid in rain and ſnow water (ſee Note » 
to the preceding Section) exhibited likewiſe the preſence of the 
marine acid. It is out of doubt that this acid ſometimes ex- 
ifis in ſubterrancous places, for it very often happens, that 
on the opening of ſaline wells, its prefence is announced both 
by its finell and the white vapours it emits. Mongex. 

Doctor Withering ſays that he has ſome reaſon to believe, 
that the Nevil-Holt water does contain ſome of the marine 
acid in an uncombined ſtate. See his Note to & 29 Bergman 
Sciagraphia. The Editor. 

It has a very peculiar and volatfle ſmell. Deprived of 
its ſuperfluous water it aſſumes an aerial form, for phlogiſtou 
ſeems to be one of its conſtituent parts. Berg. Scingraphia. 

[5] The moſt concentrated marine acid, according tv Berg- 
man, has a ſpecific gravity of 1150, In this ſtate it contains 
928.7 parts of water, and only 221.2 of mere arid, as ap- 
pears by the Rule of Cotes, p. 80 of his Hydroſtat. 8vo. 1775 
but mere marine acid according to the principles laid down by 
Mr. Kirwan has a ſpeciſic gravity of 3106, See his Minder 
iu the Phil, Tranſact. for 1782. The Editor. 4 
ü | ; 


[- 
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2. It is ſomewhat leſs active than the vitri- 
olic acid, 

3. It ſtrongly attracts the alkaline ſalts; but, 

however, 1s forced to quit them to the vi- 

triolic acid (and to the nitrous) when ad- 
ded to the combination [c). 

4. It diſſolves the calcareous earth; and 

makes with it a ſubſtance called Sal am- 

moniacum fixum. (F 4. p. 17. and 21). 


5. When 


OC 


— 


This acid develops inflammable air from antimony, copper, 
ron, zink, and tin; but at the ſame time it ſeizes a ſmall por- 
tion of phlogiſton, and forms the muriatic air. It neither 
produces nor develops any fluid when applied to wiſmuth or 
nickel. Fabroni from Prięſtley. | 

It is evident from the experiments of Dr. Prieſtley, that mu · 
riatic acid is the true marine acid air united with a certain 
portion of water. It is eaſily obtained by heating the fuming 
marine acid in a retort whoſe mouth is plunged beneath an in- 
verted glaſs filled with mercury. Mongex. 

This acid is tranſparent without colour when dephlogiſti- 
cated : but it takes a citron or ſtraw colour, ſmoking and 


- emitting a ſtrong odour reſembling ſaffron, when it contains 


phlogiſton, Fabroni. 

[c] This happens in conſequence of the ſuperior affinity, or 
chemical attraction that the two other acids have with theſe, 
or other ſubſtances : chiefly with alkalies and earths, though 
in regard to ſome of the metals its affinity is till fuperior, as 
will appear by the following tables, if compared with the ſi- 
milar ones of the two preceding acids. They are all taken 
from the above quoted Memoir of Mr. Kirwan, in the Phil. 
Tranſaf, for 1782, viz, one hundred grains of muriatic acid 
requires the quantity of grains expreſſed under each ſubſtance, 
23 follows : 


U 3 Vegets 
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5. When expoſed to the fire, combined with 
a phlogiſton, it exhibits a yellowiſh green 


acer 1. 


3— 
2 — 


Veget. fix, Mineral Volatil Calcar. Magneſ. Silic, 
alkali alkali alkali earth earth earth 


215 gr. 1858 gr. 79 gr. 89 gr. 71gr. 38 r. 
Mercury Silver Lead Cobalt Wiſmuth Zinc 
438 gr. 420 gr. 40 gr. 370 gr. 250 to 320 gr. 312 gr. 


Nikel Reg. of Arſ. Iron Copper Reg. of Ant, Tin 
275 to 310 gr. 290 gr. 265 gr. 264 gr. 198 gr. 130 gr. 


N. B. The above numbers expreſs the relative affinities 
or power of attraction between the marine acid and the above 
ſubſtances, and the ſame muſt be underſtood of the numbers 
aſſigned to expreſs the ſimilar powers of the two preceding 
acids (the nitrous and vitriolic) to the above ſubitances. But 
the common tables of affinities only expreſs, by their order, 
| what metallic ſubſtances precipitate others from different 
acids; and, as Mr. Kirwan obſerves, they ought to be only 
called tables of precipitation, which is a very different thing ; 
ſince all precipitations certainly are the reſult of a doub/e i- 

ul and decompoſition, the precipitating metal yielding its 

blogiſton to the precipitated metal, while this Jaſt yields its 
aid to the precipitant. See the above Memoirs of Mr. Kir- 
wan, in the Phil. Tranſact. for 1182. Editor, 

N. B. 2d. It muſt be obſerved on the above tables of affinities 
already given of the mutual attraction between the three mi- 
neral acids of this and the two laſt Sections, that whenever 
two numbers, are aſſigned under the ſame ſubſtance, the 
; ſmaller ſignifies the attraction of it with the reſpective acid, 
whilſt in its metallic ſtate: and the greater number ſhews its 
attraction after it has been partially dephlogiſticated by its 
previous ſolution in the nitrous acid: for it is a general rule 
of Nature that, in all ſolutions, a part of the phlogiſton of the 
metal muſt depart before the ſolvent be able to produce its 
hole effect upon it. The Editor from Kir tvan. 


[a] This acid combines itſelf more difficultly with phlo- 


giſton than the other two acids. It attacks and diſſolves the 
2 5 ; white 
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6. When highly concentrated and pure, as 
when it is diſtilled from common ſalt 
mixed with pipe clay, it diſſolves tin and 
lead : but when leſs pure, it diflolves cop- 
per, iron, zink, and the regulus of anti- 
mony: the copper is however more eaſily 
diflolved, when it is in form of a calx, as 
the calces of quickſilver and cobalt like- 

wiſe are. See Note c. 

7. It unites with ſilver diſſolved in aqua for- 
tis, and with lead diſſolved in aqua regia, 
falling with them to the bottom, in form 
of a white ſpongy maſs. This precipitate, 
expoſed to the fire, ſtill retains the acid, 
and melts with it into a glaſſy ſubſtance, 
which is not ſoluble in water. 

8. It is greedy of moiſture, and attracts it 
from the air; thus it promotes the decay- 
ing of thoſe dry ſubſtances with which it 
has been united. 

9. Mixed with the ſpirit of nitre, it forms 
the menſtruum called agua- regia, which 


diſſolves gold [e]. 
This 


— — — 


— — I 


white metals the moſt eaſily, It diſſolves all the metallic 
calces and volatilizes gold, ſilver, tin, wiſmuth, mercury and 
regulus of antimony, This ſhews that it adheres more 
ftrongly to the metals, though it attacks them more diffi. 
cultly than the other acids. Mongez. 

[e] Mr. Pott affirms poſitively, on the authority of Stahl, 
that the properties of the nitrous may be given to the marine 
acid by combining it with iron. But Mr. Macquer informs us 
that all the attempts of Meſſ. de Machy and Due d'Ayen, who 

| U3 undere 
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This acid ſeems alſo, on certain ocea- 
ſions, to have got looſe from thoſe ſub- 
ſtances, with which it has been originally 
united in the eatth : the ſal ammoniacum 
naturele at Solfatara in Italy, and the horn 
ſilver ore appear to be proofs of this, as 
they ſeem to be the products of time. 


U 


N * — 


undertook this labour with the greateſt attention, have proved 
fruitleſſ. The Comte de Saluces, perpetual Preſident of the 
Academy of Sciences at Turin, ſays expreſsly in the letter he 
has honoured me with, that he has converted the vitriolic 
into nitrous and . into the marine acid. 

It was likewiſe by the means of iron that this metamor- 
Phoſis took place. See Note u to thi preceding Section. But 
while the Stahls, the Potts, and the Saluces do not give us 
their proceſſes ſo as to enable us to comprehend and repeat 
them, they muſt expect to be regarded as villonary enthuſiins, 
by the bulk of mankind, Editor. 


SECT. 
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S ECT. 160. {Additional.) 


The Fluor Vid, or ſparry fluor acid, Acidum 


fluoris mineralis. Lat. 


This acid is obtained by art, as it has never 
been found diſengaged, but united to calcareous 
earth forming a ſparry fluor, called Derbyſhire 
fluor, Corniſh fluor, Blue Fohn, or Amethiſt root, 
when of a purple colour. See Sect. 22, and fol- 
[5wing, concerning the {abſtances ariſing from the 
combination of this acid with calcareous 


earth eh 
1. This acid is found in great quantity in all 
the fluor or phoſphoric ſpars. It is diſen- 
gaged from its calcareous baſe by diſtilla- 


[a] This acid has not been long known. It was diſcovered 
by Mr. Scheele, the celebrated Swediſh chemiſt, Doctor John 
Reinhold Forſter publiſhed an Engliſh tranſlation of Mr. 
Scheele's memoir, which had been inſerted in the Memoirs of 
the Swediſh Academy for the year 1771. Many chemiſts op- 
poſed this diſcovery, pretending that it was only a modifica- 
tion of the marine; and others, under the name of Boulanger, 
affirmed, that jt was nothjag elſe but the marine acid com- 
bined with an earthy matter, But at length the famous 
Bergman demonſtrated that it was a true acid /i generis, and 
the reſults of its combinations ſhew the thing evidently, For 
clay, ponderous earth, magneſia, quick lime, and alkalies, 
furniſh in combination with this acid, mineral ſalts very dif. 
ferent from thoſe produced with other acids, 


94 tion 
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tion with a ſtronger acid, either the ma- 
rine or nitrous, but more caſily with the 
vitriolic. ! 
2. It is very volatile. 4 8 
3+ Its ſpecific gravity never exceeds 1 500. 
4. Its vapours when hot corrode glaſs: and 
meeting with moiſture depoſit the cor- 
roded ſiliceous earth of the retort or veſſel 
in which it: is: diſtilled [4.] 
5. This acid can ſcarcely be obtained pure, 
as it always contains a ſmall quantity of 
filex, from which, however, it may be 
precipitated by the addition of an al- 
kali. 
6. It is moſt pure when in the form of air. 
It is then heavier than atmoſpheric air, 
and kills animals immerſed in it. 


- * 
P — nw» IS © py — ® @*%* * > - k as. | 


[&] This acid in diſtillation is drawn out in form of air, If 
it be then received into a veſſel filled with mercury, upon 
which water is ſwimming, every bubble of air that riſes, forms 
a veſicle by means of a folid cruſt that environs it, and by the 
accumulation of theſe yeſicles is formed a kind of jelly, which 
proves to be the ſiliceous earth which the acid had volatilized 
and carried with it, after corroding the retort or phial of flint 
glaſs in which the operation was made, This ſingular phe- 
nomenon was diſcovered by the famous Dr, Prieſtley, whoſe 
name will deſcend to poſterity in the company of the greateſt 
philoſophers, In this operation, which 1 have often repeated 
with ſingular ſatisfaction, the ſpar muſt be pulverized and 
put into the phial with vitriolic acid: and diſtilled as before 
mentioned, But it is neceſſary to attend to the conſequences 
that might ariſe from the corroſion of the phial, as its con- 
tents might be thrown about and produce diſagreeable and 
noxicus eflects by their corroſiye quality. The Editere 


7. This 


% 
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7. This air has a great tendency to combine 
with water, and produces heat duri ngthe 
time of combining, 
8. It is colourleſs. | 

9. . ſmell reſembles that of the marine 
acid. | 

10, It mixes equally well with water or ar- 
dent ſpirit, the laſt not being ſenſibly al- 
tered by the mixture. 

11, Its affinity 1s ſtronger to calcareous 
earth than any other ſubſtance: for that 
earth diſengages it from any other ſub- 
ſtance it may be united with. 

12. But being added to lime water, no pr 
cipitation takes place till it is fully ſatu- 
rated, when a regenerated ſpar 1s precipi- 
tated. | 

13. With pure filiceous earth, a ſolution is 
made of a ſweet taſte : which by ſtanding 

becomes gelatinous [4 | 

14. Magnet earth is diſſolved by this acid: 
but by ſtanding, part of the magneſia is 

| precipitated, and the remainder takes the 
form of a gelatinous ſubſtance. 

15. It diflolves iron, and its calx as well as 
zink, with great violence, and inflamma- 
ble air is produced by theſe ſolutions : the 

ſolution of this laſt ſemi-metal is partly 
 cryſtalizable. 


933 
— al 
nnn... 


Le] It was thought that ſiliceous earth was produced by 
the union of this acid with water: but this miſtake has been 
rectified by Mr. Meyer of Stetin ; ſee Note b to page 45. 

| 16. Neither 
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16. Neither gold nor filver, quickſilver, lead, 
tin, wiſmuth, cobalt or regulus of anti- 
mony are at all diſſolved by this acid: but 
copper 18 partly diſſolved: the calces of 
the above metals, gold excepted, are alſo 
diſſolved by it. 


Pr ² ˙¹ꝛ ä — U - — * — 


SECT. 161. (Additional.) 


The acid of Arſenic, Acidum Arſenici. Lat, 
This acid is prepared by art. It is dry, and 


has a ſpecific gravity of 3391. It is fixed and 


fuſible in the fire until it has acquired ſo much 
phlogiſton as is neceſſary to convert it into white 
arſenic. In a moiſt air it deliqueſces. It is not 
found uncombined but connected to the calx of 
cobalt and alſo to phlogiſton, forming either 
a brittle metal or its calx. Bergman. 

The arlſenical acid ſuſpected by Stahl and by 


Kunkel, and almoſt demonſtrated by Macquer, 


was at laſt eſtabliſhed, developed, and exhibited 


by Schcele, and after him by the academicians of 
Dijon, and by Bertholet and Pelletier. 


It is obtained pure by diſtilling, from the calx 
of arſenic, four times its weight of nitrous acid; 
ar atherwiſe a mixture of zthe calx of arlenic 
with nitrous ammoniac is to be diſtilled very 
ſlowly. A vitreous mals is left at the bottom 
of the retort, which attracts the humidity 9 
| the 
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the air and becomes fluid. This liquor 1s the 


arſenical acid in a fluid ſtate, and the vitre- 
ous mals, before it deliqueſces, is the arſenical 
acid in a ſolid ſtate [a]. Its properties are as 


follow : 
1, It turns the blue vegetable colours to red. 


2. It combines eaſily with calcareous earth. 


[a] The arſenical acid may be extracted either from whits 
arſenic or its regulus by either of the three acids, the nitrous, 
the marine, or the vitrjolic. It is even very poſhble to pre- 
pare it per V, as appears from the memoirs on the ſubject, 
igſerted in the Journal de Milan, intituled Raco/ta aOpuſ- 
culi, Whatever may be the manner of its ſeparation, it may 
again be reduced into white arſenic or its regulus, by the ad- 
dition of phlogiſton. 

To have this acid diſengaged, nothing more is neceſſary 
than to ſeparate it from the phlogiſton that neutralizes it. The 
following method is the moſt eaſy and cheap that I have tried 
for this purpoſe, 

Take two parts of white arſenic reduced to a groſs powder, 
and put them in a glaſs retort. Upon this pour twelve parts 
of aqua fortis of a light ftraw colour and of a ſpecific gravity 
to water of about 11: $ or 1375: 1000. Join a receiver, and 
proceed to diſtillation. A ſort of efferveſcence will take place, 
red vapours will ariſe copioully, and the nitrous acid will paſs 
over at firſt yellow, and afterwards of a beautiful emerald 
Freen, and at laſt tranſparent and colourleſs, which ſhews the 

ii pation of the phlogiſton. Continue the fire till the liquor 
in the retort becomes white and of an earthy confiſtence. 
This js nothing elſe but the dry arſenical acid in a ſufficĩent 
degree of purity, ang which ſhould be madę red hot for greater 
precaution. | 

Afterwards expoſe this maſs to the air to fall in delique- - 
ſcence : or, which is ſuorter, diſſolve it in four times its weight 
of diſtilled water, and let it boil in the diſtillatory veſſel till 
no more than half the water employed remains. It will then 
be the arſenical acid in a fluid * and of a lufficient degree 
of concentration. Favr oni. 


+ N 
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F 3 It is a powerful ſolvent of clay,  particu- 
larly when heated, bur it has leſs action on 
other earths. 

It ſtrongly efferveſces with alkalis, and 

4. Combined with the vegetable alkali, re. 
232 the neutral arſenical ſalt of the late 

r. Macquer. 

5. When this acid is in a concrete ſtate, if 
it be urged with the flame of a candle directed 
on charcoal with the blow pipe, it reſumes its 
phlogiſton with great ab . and regenerates 
white arſenic. And, 

6. Gives a ſmoke, the odor of which ſtrongly 
reſembles that of garlick. 

F. It melts in the ſpoon, and does not fume, 
except in proportion. as it receives phlogiſton 
either from the flame or the metal it reſts on, 
which is found corroded by the action of this 
acid. Mongez. 

8. This 1s the only mineral acid that, being 
in a liquid form, makes no efferveſcence with 
any of the metals, except zink. 

9. It precipitates the calcareous earth from 
lime water, forming with it a white ſalt almoſt 
inſoluble in water, but which 1s ſoon taken up 
by an exceſs of this acid. 

10. Quick lime takes this acid from alkalis, 
which ſhews its ſtronger affinity. Fabroni. 

11. It diſſolves metallic calces; and Berg- 
man (de Attract, Elec.) remarks that, 


12. In 
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12. In diſſolving iron it produces ro inflam- 
mable air, becauſe the phlogiſton is immedi- 
ately abſorbed by the acid, and produces white 


arſenic. The Editor. 


SE C T. 162. (Additiona.) 


The acid of Molybdena. Acidum Molyldene. Lat. 


This is very probably of metallic origin, 
though it does not yet appear to whih metal it 
belongs. Seeing that arſenic, a brttle metal, 
by dephlogiſtication only is changed into an 
acid different from all other acids, rL is not im- 
probable that other metals may hive an acid 
baſis, although their phlogiſton adlering more 
ſtrongly has not yet been completely ſepa- 
rated [a]. | 

That this acid has a metallic natire, and has 
not yet been perfectly freed from palogiſton, is 
probable from the following conſferations of 
its properties in conſequence of the chemi- 
cal analyſis of molibdena made ty the cele- 


S — 


[a] Mr. Hielm, by the perſuaſion of tle late Profeflar 
Bergman, attempted the reduction of the aad of molybdena 
into a metallic form, and at laſt obtained a xgulus ſeemingly 


different from any other metal: although is further exami- 


nation has not yet been ſufficiently purſued, Bergman's Icia- 
gr aph. 5 32. b 
4 | brated 
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brated Mr. Scheele and the late Profeſſor Berg- 
man [5]. 

1. Its taſte is acid, and at the ſame time me- 
tallic. | 2 | 

2. Microcoſmic ſalt and borax are coloured 
by it: and theſe ſalts are hardly coloured by 
any thing but metallic calces. 

3. It s decompoſed, by means of the phlo- 
giſticated fixed alkali, which always indicates 
the preſe1ce of a metal. 

4. It is in a concrete form and does not deli. 
queſce amlogous to white arſenic. 

5. Its ipecific gravity is 3460. | 

6. Its lution in diſtilled water reddens the 
blue tinQure of turnſole; curdles ſoap-water, 


* 
«« —_—} 


[o] It is bu a few years ago that Mr. Scheele diſcovered this 
acid, in the Ourſe of ſome reſearches he was buſied in upon 
Molybdena, The account of the proceſs may be ſcen in the 
Journal de Plyſique for 1782, tom. 20, page 442. The fol- 
lowing is the tubitance of one of them. On an ounce and a 
half of pulveiſed molybdena is poured fix ounces of diluted 
nitrous acid, he whole is put into a glaſs retort, luted with 
its recepient, n a fand bed. The acid at firſt has no action, 
but when the «bullition commences, it riſes in red elaſtic va- 
pours with a trong frothing. The diſtillation being carried 
on to dryneſs, the reſidue is of a cinereous ccluur, 

On this reſilue is to be poured a like quantity of diluted 
nitrous acid, which is to be dillilled to dryneſs and affords the 
ſame phenometa as before. But the refidue is of a lighter co- 
lour than before, 

After the ſane operation has been repeated four or five 
"times, the reficue is in form of a powder as white as chalk. 
This is to be eculcorated with warm water til it has no more 
acid, and when dry will weigh about fix drams and a half, and 
is the true molybdenous acid. Mongez. 


and 
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and precipitates the ſulphur from a ſolution of 
its hepar. | | 


7. It becomes bluiſh by being boiled on the 


filings of any of the imperfect metals. 


8. A very ſmall quantity of alkali being pre- 


- viouſly added, it afterwards diflolves a much 


greater quantity at the heat of boiling water : 
and by cooling affords ſmall irregular cryſtak. 
The ſmall portion of alkali previouſly added, is 
ſufficient to prevent its volatilizing in open veſ- 
ſels. N 

9. It efferveſces with calcareous earth, mag- 
neſia, or clay: and forms neutral ſalts very lit- 


. tle ſoluble in water. 


10. It precipitates filver, mercury, or lead, 
diſſolved in the nitrous acid, and likewiſe lead 
diſſolved in the muriatic acid. 

11. It precipitates ponderous earth from the 
nitrous or marine acids. And theſe precipi- 
tates are not the regenerated ponderous ſpar. 

12. It diſengages the aerial acid from fixed 
and volatil alkalis, and gives neutral acids that 
precipitate all metallic ſolutions, namely gold, 
corroſive ſublimate, zink, and manganeſe of a 
white colour: iron and the muriatic ſolution of 
tin, of a browen colour: cobalt of a roſe colour: 
copper of a blue, &c. 

13. On the charcoal, if urged by the blow- 
pipe, this acid is abſorbed. In the ſpoon it takes 
a white earthy appearance in the exterior flame: 
which becomes a fine blue white, when acted 
on by the interior apex of the flame. It gives 
a beautiful green colour to the microcoſmic falt ; 

I 1 2 
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2 cinereous color to the globule of borax, viewed 
by reflection, but which appears as an obſcure 
violet if ſeen by tranſmitted light. It is the acid 
alone that colours the fluxes. Mongez. | 

See other properties. of this acid in Note a of 
the. following Section. 


—_—_— — e 
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SE C T. 163. (Additional) 


The acid of Tungflen. Acidum Tungſtenicum. 
Lat. Acide Tungſtenique. Franc. 


Sir Tobern Bergman ſyppoſes, in his Scia- 
graphia, the tungſtenic acid to be nearly allied 
to that cf molybdena : but he has ſhewn elſe- 
where the real differences between theſe two 
acids [a]. This acid js found in the ſubſtance 
of this name, which was formerly called /apss 
ponderęſus. See Sect. 27 and the Notes thereon. 


Mr. 


— — 


[a] In the Journal de Phyſique for February 1783, are in- 
ſerted two Memoirs tranſlated from the Acts of the Academy of 
Stockholm for 1781, compoſed by MM. Scheele and Bergman, 
in which the chemical analyſis of the Tungſten is given in de- 
tail. The latter did not find the ponderous earth as the external 
appearances in it ſcemed to indicate, but the mere calcareous 
earth combined with an acid effentially different from other 

acids, though in ſome particulars reſembling the acid of mo- 
bde ua. 

The moſt remarkable differences are, f 
The acid of molybdena is fuſible in the fire, but the acid of 


tungſten is not. . 
= 2. The 


a. o Bw = 


. 
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The ſame profeſſor ſtrongly ſuſpected that this 
acid is of a metallie nature (Sciagraphia. Sect. 
33.) And this fuſpicion is now verified by the 
ſubours of Meflrs. John and Fauſtus de Luyart,' 
two Spaniſh gentlemen, who have applied them- 


ſelves with the greateſt ſucceſs to minera - 


cal chemiſtry. They have demonſtrated t 
truth by experiments made on Wolfram, a mi- 
neral hitherto ranged with ſimple manganeſe, 
but which is a diſtinct ſpecies on account of its 
combination with this metallic acid. A de- 
tail of the analyſis made by theſe gentlemen 
may be ſeen in the Journal de Phyſique for Oc- 
tober and Noveraber 1784. The llt of theſe, 
e with thoſe of Mefirs. Scheele and Berg- 


au are as follow: 


The tungſtenic acid is obtained in the form 
of a white powder [5]. 

This 

2, The molybdenous acid has a ſtronger affinity with phlo- 
giſton, as may be ſeen from its union with ſulphur, and tho 
change it undergoes when treated with oil. 

3- The calcareous molybdena is not turned yellow by the 
nitrous acid, (fee Note-e to page 47), and is eality ſoluble in it. 
The contrary obtains in the tungſten. 

4. The ponderous carth united with the molyhdenons acid 
is very faluble in water, but the ſame baſe united with the, 
eich of tungſten is not. 6 

Ihe molybdenous acid has leis aſhnity with the calcare- 
aus curth thin the tunghtentc, For in digeſting caloareguns mo- 
lybdena with a ſolution. of ammoniacal tungiten, that is to 
lay, a combination of the tungſten acid with volatile alkali, 
the enlcarebus earth unites with the tungſtenie acid, and rege- 
nerates the tungſten of Sect. 27. 

(#] To pe the tungſten ie acid from its baſr, the tung- 
den is to be re9uced into powder, ard mixed with four parts 

Vor. I. i X or 
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This ſalt is not a ſimple acid, but rather a 
compound of the yellow calx of tungſtene, com- 
bined with the alkali which diſſolves it, and the 
precipitating acid; it is truely a triple ſalt, 
whoſe properties vary a little according to the 
difterent proportions, and the more or leſs per- 
fect ſtate of combination of its conſtituent parts, 
as may be eaſily evinced by the maſterly expe- 
riments of the ſaid Meflrs. de Luyart, whoſe 
work 1s juſt now publiſhed in Engliſh, whilſt 
this ſheet was 1n the preſs. Perhaps, by multi- 
plying experiments, a method may ſhortly be 
diſcovered of obtaining this acid pure, as has 
been done with the acid of arſenic. Such how- 
ever as our knowledge ſtands at preſent, the 

roperties of the tungſtenic or wolfranic acid 
are the following: 1 

1. It is ſoluble in 20 parts of boiling water, 
and then reddens the tincture of turnſole, taſtes 
ſweet at firſt, and afterwards bitter with a diſ- 
agreeable roughneſs in the throat. 

2. With the blow- pipe it melts by itſelf al- 
one, and with other fluxes preſents the ſame 
phenomena, as the calx of tungſtene or wol- 


* 


* 


— 


of vegetable alkali, The whole is to be placed in a crucibic 
and urged by fire. When the mixture is melted it muſt be 
poured out on a plate of iron, and afterwards diſſolved in 
twelve parts of boiling water. Some time after, the 
liquor which floats above a white powder that falls to the 
bottom, muſt be decanted, and nitrous acid muſt be added 
to the liquor to faturation. The. mixture will become thick 
and depolit a white powder, which being waſhed in cold wa- 
ter and dried, is the acid of tungſten, ' Mongex. 

fram, 


— „ — 1 nn, one 
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fram, of which mention will be made in its 
proper place among the ſemimetals. 
When expoled to calcination, it ſends 
forth the ſmell of nitrous acid, and turns yel- 
low: but on cooling it remains white, inſipid, 
and inſoluble [c] This reſiduum melts by the 
blow-pipe, without addition. x | 

4. The vitriolic, nitrous, or marine acids be- 
ing poured on this ſalt, produce a yellow co- 
Jour; and in the filtrated ſolution, a neutral 
falt is found, with the baſis of fixed alkali, cor- 
reſponding to the acid employe t. 

5. If, inſtead of pouring the acid on the ſalt, 
it be poured on its ſolution, no precipitate is 
formed, even on making the liquor boil, pro- 
vided the acid be in ſmall quantity: the ſolu- 
tion in this caſe loſes its ſweet taſte and ac- 
quires more bitterneſs. But, 


= 


— a | — 

[c] Profeſſot Bergman has obſerved that this acid and that 
of molibdæna are much reſembling the arſenic ſalt. And it 
is well known, ſays this eminent philoſopher, that the regulus 
of arſenic is nothing but its acid ſaturated with phlogiſton : 
and that its white calx is in an intermediate ſtate between acid 
and metal, containing juſt ſuch a quantity of phlogiſton, that 
the acid is coagulated, but remains ſtill foluble in water, and 
ſhews marks of acitlity, Arid adds, that by this analogy if 
admitted, we may judge that all other metals ſhould confiſt in 
ſimilar caſes, of ſo many different fundamental acids, which, 
with a certain quantity of phlogiſton, ate coagulated to a dry 
earthy nature, viz. their talces ; and by a full ſaturation ate 
brought to the ſtate of compleat metals, | | 

It is therefore conſonant to this very rational theory, that 
this ſaline ſubſtante being partially deprived by fire of one of. 


. Its component parts, it ſhould reaſſume ſome of the properties 


of its metallle baſis betorhing yellow whilſt hot, and infoluble 
when cold, &c. The Editor, 


> 6. It 
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6. If a large quantity of acid be added, the yel- 
low tungſtenic calx is then precipitated. 

7. The acetous acid, or diſtilled vinegar, diſ- 
ſolves this' falt compleatly by ebullition : and 
this ſolution being left to cool, there 1s a white 
matter, adheſive like wax, depoſited on the ſides 
of the veſſel : which being waſhed, and knead- 
ed with the fingers, forms a maſs adheſive like 
bird-lime, which has a fat and very ſweet taſte 
to. the tongue. This, on being expoſed to the air, 
acquires. a dark-grey colour, loſes its adheſive 
quality, and grows bitter. This matter diſ- 
tolves in water, and gives it at firſt a ſweet, and 
then a bitter taſte: makes the blue paper of 
turneſol red, and has the other properties of 
the ſalt, except that it turns blue with vitriolic 
acid, and that it precipitates the vitriol of cop- 
per. © 

8. When a quantity of lime-water is poured 
upon the ſolution of this acid ſalt by diſtilled 
vinegar, or nitrous acid, white precipitates are 
formed ; and all of them are a true regenerated 
tungſten. | 

9. This acid with borax, being urged with 
the blow-pipe, produces a blue glaſs: and 
10. With microcoſmic falt gives a fea-green 
glaſs. 4 
11. The folution of this acid in water, being 
ſaturated with ſalt of tartar, produces a neutral 
falt in very ſmall crvſtals. | 

12. With volatil alkali, it forms an ammo- 
niacal falt, figured like the points of ſmall pins, 
which in diftillation give over the alkali ph A 
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cauſtic ſtate. This ammoniacal ſalt decompoſes 
nitrated lime, producing a regenerated tung- 


ſten. 


13. The ſolution of this acid, mixed with 
magneſia, produces a neutral ſalt of difficult ſo· 
lubility in water. 

14. It produces no change on the ſolutions 
of alum, or lime; but it decompoſes acetated 

nderous earth, and precipitates it abſolutely 
inſoluble in water. | 

15. This acid precipitates of a white colour 


the vitriolic ſolutions of iron, zink and cop- 


per: as well as the nitrous ſolutions of filver, 
mercury, or lead, and alſo the ſolution of this 
laſt in the marine acid. But the muriatic ſolu- 
tion of tin is precipitated of a blue colour. The 
muriated corroſive of mercury and the ſolutions 
of gold are not changed by this acid. 
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SECT. 164. (Additional.) 
The phoſphoric acid. Acidum phoſphori, Lat. 
Acide phoſphorique. French. | 


This acid has as yet been diſcovered in 
no other foſſil ſubſtance than one ſpectes of lead 
ore. It has lately been procured in great abun- 
dance from bones ſa). Foſſil bones and ſome 
vegetable ſubſtances likewiſe contain it. 

* n 1. It 


„ "Inn "ag 


a. a „ — 
. * — 
. , 


— __ ——ͤ — 


I] Mr. J. G. Gahn is the firſt who diſcovered the phoſ- 
phoric acid in acalciform kind of lead ore; as profeſſor Bergman 
obſerves in his treatiſe on the Dacimaſia Humida. Sect. 7. 
pag. 424, and in his Sciagraphia, Sect. 34. 

Phoſphorus was diſcovered in the year 1677, by an inhabit- 
ant of Hamburg, who was ſearching for the philoſopher's 
ſtone, His name was Brandt. This diſcovery was much 
talked of, and Kunkel aſſociated with Kraft to procure the ſe- 
cret: but the latter, thinking to haye made a great fortune, 
purchafed it for himſelf alone, under a promiſe not to com- 


municate it to Kunkel, Kunkel, irritated at his duplicity, be- 


gan to make experiments on urine, the only circumſtance he 
had come to the knowledge of, reſpecting the production of 
phoſphorus : and applied himſelf with ſo much activity and 
perſeverance, that at length he diſcovered the proceſs, It is 
therefore with juſtice that phoſphorus is called by the name of 
Kunkel, to whom the public is indebted for the diſcovery, 
and not to Brandt or Kraft, who kept it a ſecret with a view 
to enrich themſelves. 

It is certain that the famous Boyle likewiſe diſcovered the 
method of making phoſphorous, after having bought a piece 
of Kraft, in 1679, to ſhew it to the King and Queen of Eng- 


land, 
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1. It is fuſible in the fire, and takes a con- 


crete form. 
2. When deprived of water, its ſpecific gra- 
"" according to Bergman, 1s 2687. 


3. It 


— mn — —_— — —_— — . 
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land, and that he communicated his proceſs to Godfrey Hank- 
witz, who ſupplied all the philoſophers in Europe with this 
ſubſtance. Boyle publiſhed his proceſs in 1680, which may be 
ſeen in the Philoſophical Tranſactions of that time. Macquer, 
from whom this recital is taken, ſpeaks of a ſtranger who 
communicated this proceſs to the academicians of Paris, but 
he does not mention his name, probably for very ſufficient rea · 
ſons, But till very lately, that Scheele's new method of pro- 
curing phoſphorus from the calcined bones of animals, all 
Europe was ſupplied with this extraordinary chemical pro- 
ion from England. 

To obtain the phoſphoric acid, and thence phoſphorus, 
the bones of animals are to be calcined, hardly to whiteneſs, 
and no more: then reduced to powder, and well ſifted, In 
general this trouble may be ſpared by buying the powder that 
is fold to make coppels for eſſays, and is in fact the powder 
of burnt bones ready fifted. This is to be mixed with an 
equal weight of the vitriolic acid, being thrown in by little 


and little, on account of the vapours that ariſe. In the proceſs 


I was a witneſs to in the laboratory of the Preſident de Saron 
at Paris, no more than three pounds of calcined bones were 
mixed with two pounds of good concentrated vitriolic acid, 
In adding the powdered bones, care was taken to ſtand on the 
ſide on which the wind blew, in order to avoid the vapours. 
Four or five pounds of water were afterwards added. The 
whole was then left in repoſe for twelve or even twenty-four 
hours, care being taken to add water in proportion to the loſs 
by evaporation : ſo that the whole was kept to the conſiſtence 
of ſoup. It is preferable to leave the whole in "pion on 4 
gentle ſand-bath. 

The following day, twelve, or even twenty-four pounds of 
water muſt be added, and the whole filtered or pafſed through 
a fine heve, The reſidue muſt be edulcorated by freſh hot 

X 4 water 
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| 3. It powerfully attracts moiſture and aſſumes 
an oleaginous appearance like the vitriolic acid, 


but it recovers its concrete form by the action 
of fire. 


* 


water added till it paſſes taſteleſs, and precipitates nothing 
from lime water. Evaporate all the filtrated water to dryneſs, 
and removing the reſidue into a crucible, urge it by a violent 
heat. The matter will then be rednced to the form of glaſs, 
and is the ammoniacal phoſphoric acid in a ſolid form. Pour 
out this glaſs on a marble or other ſmooth ſurface, It muſt 
be covered with a bell glaſs, becauſe it attracts the humidity 
of the air if left for fome days. This vitreous acid is nearly 
tranſparent, I have ſeen ſpecimens of this acid prepared by 
the method of the Duc de Chaulnes, as clear and beautiful as 
the fineſt cryſtal, 

To obtain phoſphorus nothing more is neceſſary, than to re- 
duce this acid to powder in a mortar, before it has attracted 
the moiſture of the atmofphere, otherwiſe it muſt be , previ- 
ouſly dried by heat: mix it well with an equal weight of pul- 
verized charcoal well dried, Put the whole in an carthen re- 
tort, and adapt a balloon receiver half filled with water, The 
receiver muſt have a ſmall perforation to ſuffer the expanſive 
vapours to eſcape ; but if it be tubulated after the manner of 
Mr. Woulfe, the vapours will be abſorbed by the water in which 
the tube is immerſed. 

As ſoon as the retort is red hot, the phoſphorus will enter 
the balloon by drops ; which ceaſing, the whole apparatus muſt 
be ſuffered to cool. The phoſphorus, which is in maſles re 
jembling wax or reddiſh tallow, muſt be cautiouſly preſſed to- 
gether, becauſe a ſmall grain adhering to the ſkin, or beneath 
the nails, may do conſiderable damage by catching fire in the 
air. Small glaſs tubes are then to be taken a little conical, 
and the lower ends being cloſed with cork, they are to be-filled 
with the phoſphorus, the operation being performed under 
water, The tubes being ranged perpendicularly on the bot- 
tom of the veſſel, the water muſt be heated, though not to 
. and the phoſphorus will melt, the purer part 1 


4. While 
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4. Wbile in a fluid ſtate it has an acid taſte. 
2 reddens the blue vegetable colours. 

6. It decompoſes nitre and ſea- ſalt by com- 
bining with their alkaline baſes and expelling 
the acids. | 

„With alkalis it forms peculiar neutral 
alte 

8. It diſſolves aerated earths with efferve - 
ſence. 

9. It acts on ſiliceous earth and on glaſs. 

ro. It diflolves neither lead nor zink, unleſs 
it be very concentrated. | 

11. The ſolution of zink in this acid exhales 


2b. 


12. Its fixity is very ſingular. For it may be 
melted and even ignited without ſubliming. 


— 


pn 


to the bottom, and the impurities riſing to the top. When 
all is cold, the ſticks of phoſphorus are to be taken out of che 
tubes, and the i impure parts cut off, ſtill remembering to keep 


the phoſphorus: under water. Phoſphorus may be rendered 


very pure by a ſecond diſtillation with a very gentle heat. 
As to the fluid phoſphoric acid, it may be procured from 


phoſphorus by placing pieces of this ſubſtance on the ſides of a | 


glaſs funnel whoſe ſpout is received in a glaſs bottle. The fun- 
nel muſt be covered, and a piece of glaſs tube placed in the 
aperture, to prevent the ſolid phoſphorus from falling through. 
At the end of a certain time more or leſs long, according to 
circumſtances, an ounce of phoſphorus will have afforded three 
ounces of acid-mixed with the water that ſhould be previouſly 
put in the bottle. 

This acid is obtained from all the ſolid part of animals, as 
well as from urine, fleſh, &c. Margraff has alſo obtained it 
from cheeſe ; and laſtly, Mr. Gahn has obtained it from the 
mineral kingdom, as already mentioned. The Editor, from 


After 


Tabreui, Mongez, Macguer, &c. 
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After this operation it is ſolid and tranſparent 
like glaſs. | | 

13. By diſtillation with zink in a high degree 
of heat, it produces phoſphorus in a conſiderable 
quantity. 


14. It attacks and diſſolves iron and the calx 


of copper very readily. But it acts feebly on 
copper in its metallic ſtate, only rendering its 
filings green. 

15. By fuſing it with tin, lead, iron, or zink, 
it produces phoſphorus. | iy 3 

16. If by any means united to phlogiſton, it 
forms the phoſphorus called after Kunkel, its in- 
ventor. 9 
17. And in this ſtate it precipitates almoſt 
all the metals in the metallic form from their 
ſolvents [6]. 


n 8 * 
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J) The Marquis de Bouillon was the firſt who reduced ſilver 
by phoſphorus in the dry way, Mr. Sage, of the Academy of 
Sciences, gave him the idea of attempting it in the humid 
way, which ſucceeded perfectly well. A ſtick of phoſphorus 
is placed in the diluted ſolution of any metal: and at the end 
of a certain time it becomes coated with the reduced metal: 
fo that when the phoſphorus is melted out by hot water, the 
metalie tube may be rendered ſolid and ſmooth by a gentle fire. 
Copper is the beſt adapted for the experiment, and next after- 
wards gold, nlver, platina and mercury. I have ſeen theſe 
tubes of gold, filver, and copper in the labratory of Mr. Sage, 
at the Hotel de la Monnoie, and alſo in the laboratory which 
the Prefident de Saron has fitted up in his own houſe far 
his chemical amuſements, Edttar. | 
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SECT, 


” A 


Sect. 105. ACID SUBST ANCES. 315 


SECT. 165. ( Additional.) 


The Boracic acid. Acidum Boracis. Sal Seda- 
tivum. Lat. Sel Boracique, Sel Sedatif. Fr. 


The mineral alkali contained in borax is ſa- 
turated with the acid here mentioned. Its ori- 
gin had long been a ſubject of contention: but 
it has been naturally found, within theſe few 
years, in certain ſtagnant waters near Sienne in 
Tuſ⸗ d alf ſtallized h other ſa- 

uſcany, and alſo cryſtallized with other fa 
line matters on the mud of thoſe Jakes, after the 


water had been evaporated i in a dry ſeaſon ſa walfh 
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[a] It was in the waters of the Lagoon named Cerchiaio, 
near Monte Rotondo, that Mr, Hoeffer diſcovered the Secu 
tive Salt here ſpoken of, and concerning which ſeveral diſputes 
had been made among chemiſts, It naturally exiſts ready 
formed, and it is probable that the borax we receive from the 
Eaſt Indies, is formed by art, by the addition of an alkaline 
matter to waters of this kind. Fabroni, 

It was on making the analyfis of the waters of the above La- 
goon called Cherchiaio, that Mr. Hoefer of Cologne fir lc Rhin, 
Director of the mineral waters to the Grand Duke of Tuſca- 
ny, found the boracic acid, of which diſcovery he publiſhed 
an account in 1798. But Mr. Paul Maſcagni, Profeflor of 
Anatomy found the ſame acid in a concrete form in ſeveral 
ſtreams of the Lagoons, in the neighbourhood of Sienna and 
Volterra. Mr. Maſcagni enumerates fix places, viz, the lake 
of Tratale, 20 miles to the weſt of Sienna: that of Rotonds, 
which lies zo miles to the weſt of the ſame town : that of del 
Saſſo, three miles further: at another called Sarazzans, fix 
miles from Mowte Rotondo another called Cel Nuovo, ſeven 
miles From Monte Rotondo, and twenty-four from Sien- 
na: and that of Monte Cerbsli, at the diſtance of four miles 


from 
5 
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This ſalt is produced in a concrete form, like 
thin laminæ or ſcales, ſhining and very light, 
from borax, either by ſublimation or cryſtal- 
lization, or by precipitation [5]: in the laſt caſe 
this acid 1s heavier. | 

1. Its ſpecific gravity is 1480. 

2. It acts like an acid, though very feebly. 

3. It melts in the fire and volatilizes with 
water; that is to ſay, it evaporates partially 
with water on the fire, but after deſſication this 
falt is fixt: and if urged by fire it runs into a 


from Caſtelnuovo. In the neighbourhood of all theſe lakes 
are conſiderable ſprings of hot water ruſhing out of the earth, 


ſome clear and ſome muddy, either of a dark or a whitiſh co- 


four: and in ſome a kind of a metalic cruſt or pellicle is ſeen 
over the furface of the water, Many cavities from which theſe 
waters ruſh out, ſeem to be true ſmall volcanic craters: and 
continually emit from the earth vapours of a ſulphurous and 
ammoniacal nature. 
Not only the boracic acid, both in the fluid and in the con - 
crete ſtate, is found in theſe waters, but various other concre- 
tions are there obferved, ſuch as martial vitriol, ammonaical, 
aluminous, concrete boracic ſalts, brimſtone, &c. Sce Maſ- 
cagni's account of theſe Lagoons above quoted. Editor. 

{b] The eatieſt method of obtaining this acid is given by 
Mr. Mongez. It conſiſts in making a ſolution of borax in boiling 
water, and adding afterwards ſome vitriolic acid, This acid 


ſeizes the baſe of the borax, which is the mineral alkali, and 


the boracic acid is precipitated in the form of ſmall bril- 
liant ſcales, very thin and light. It is called Sedative ſalt, 
from Homberg, its inventor, who imagined it poſſeſſed a cal- 
ming and even a narcotic quality, But theſe properties are 
far from being well eſtabliſhed, and that name ſeems to be be · 
Kowed without reaſon, whereas the name of Boracic acid very 
conveniently points out its origin, The Editor, | 
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kind of glaſs, which attracts humidity if ex- 
ſed 'to the air. _ 

4. It 1s ſoluble in water, but requires a great 
quantity (50 times its weight) to be diſſolved, 
though much leſs if the water be hot; one 
pint of hot water diſſolves no more than 183 
grains of this ſalt. 

5. It is alſo ſoluble in ſpirit of wine, and 
gives a green colour to its flame. 

6 This acid has very little taſte, and does 
not change the blue colours of vegetables, ac- 
cording to Macquer : but according to Kirwan 
it turns the infuſion of litmus red. : 

It is almoſt a neutral ſalt, though it poſ- 
ſeſſes ſome qualities of true acid ſalts. 

8. This acid decompoſes nitre and common 
ſalt, by attracting their alkaline baſis, and ex- 
pelling their acids. | | 

9. It attacks mercury, lead, copper, and 
zink, and fortns with them neutral ſalts of very 
difficult ſolution. | 

10 It likewiſe attacks the carth precipitated 
from the liquor ſilicum. 

11. It unites with almoſt all the earths, as 
barytes, calx and magneſia, and forms parti- 
cular falts with them. 


a 
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The Succinous or Amber Acid, Acidu 
cini. Lat. Acide du Succin. French. 


The ſuccinous acid or acid of amber is the 
name given to a concrete ſalt obtained from the 
foſſil of this denomination, It poſſeſſes the pro- 
pertics of a true acid, though they are very fee- 
ble. It is not in fact decided whether yellow 
amber (diſtinguiſhed from ambre-gris or grey 
amber, by the appellation yellow), owes its ori- 
gin to the vegetable or mineral kingdoms ; but 
it is as uſually claſſed among foſſils [a]. 

1. This acid combines readily with the ve— 
getable and volatile alkalis, and forms cryſtals 
which are very deliqueſcent. 

2. But with the mineral alkali it forms cryſ- 
tals that do not deliqueſce by expoſure to tlie 
atmol pbere [4]. : 
3. Wen 


1 


— — 
— 


[a] From amber by diſtillation are obtained an acid liquor, 
an oil, and a cryſtallized (I think better to ſay concrete) vo- 
Jatile acid, which may be ſomewhat purified by ſolution and 
eryitallization, Bergman de Attract. Elec, 

[5] There is no acid whoſe combinations have been lei: 
examined ihto than thoſe of amber, Its great Weakneſs is 
doubtleſs the cauſe. Barchuſen and Boulduc, the elder, * 

| the 
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3. With calcareous or ponderous earths, it 
forms cryſtals very difficult of ſolution. 

4. With the argillaceous earth it likewiſe 
forms cryſtals. But its combination with mag- 
neſia has a gummy or gelatinous appearance. 

5. This acid diſſolves metals when they are 
well dephlogiſticated, that is to ſay it diſſolves 
the metallic calces; and forms with them ſalts 
that do not deliqueſce. * 

6. It has a ſtronger affinity to the calcareous, 


ponderous and muriatic earths, than to alkalis: 


ſo that the former attract this acid from ſolu- 
tions of the ſalts into whoſe compoſition theſe 
laſt enter. 

7. But among the three juſt mentioned earths 
its attraction to the ponderous is the greateſt; as 
this earth will diſengage that acid from its com- 
bination with either of the others. 

8. Lime-water precipitates nothing from the 
ſolution of ponderous earth with this acid: but 
it ſhews a ſufficient indication of this kind 
when added to magneſian ſuccinous {alt in ſo- 
lution. 


* 
[I r * — —__ 
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the two firſt who obſerved the volatile ſalt of amber which was 
formerly taken for an, alkali, but it poſſeſſes all the properties 
of a true agid. Mongex. 
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SECT. 167. (Additional.) 


Aerial acid, or fixed air. Acidum aereum. 
Lat [a]. 


This acid is found either in an aerial ſtate, 
as in ſubterraneous caverns, wells, and coal as 


well as other mines, where it is called Choak 
| damp, 


1 — g 1 2 
[a] The diſcovery of the aerial acid dates from the year 
1750, when Profeſſor Bergman publiſhed it in Sweden, whilſt 
Dr. Prieſtley was making in England his numerous and im- 
portant diſcoveries on this and other aerial ſubſtances, 
which have opened a new field of the utmoſt extent 
leading to the moſt abſtruſe receſſes of the operations of na- 
ture, entirely unknown to, or even unſuſpected by the philoſo- 
phers of all preceding ages. Many were the objections to the 
exiſtence of any acid in this kind of air, which has been called 
fixed air, fince Doctor Black of Edinburgh had diſvovered its 
exiſtence in a fixed ſtate in alkaline falts, chalk, and other 
calcareons ſubſtantes. But my late ingenious and worthy 
friend, Mr. Bewly, of Great Mailingham, fully demonſtrated 
that this aerial ſubſtance is a peculiar and diſtin acid fluid 
ſui generis, although by its ſubtle and rarified form, when un- 
combined, it cannot be ſhewn as ealily as other ſtrong acids, 
by the common ſalts gent: ally imployed in ſimilar inquiries. 
The preſent method for obtaining this aerial acid diſen- 
gaged from chalk or other ſubſtances with which it is com- 
bined, is ſo generally known after theſe few years among thoſe 
who practiſe philoſophical experiments that I forbear to de- 
ſcribe it. T'll notice, however, that to get pure aerial acid, 
by the uſual method, the pellucid calcareons ſpar of Section 
10 is to be employed, coarſely powdered, and mixed with di- 


/ 


filled. 


＋ 


— 


\ 
\ 


t 


1, 


e 
1 
$ 
r 
4 
| 
[ 


Sect. 157. ACID SUBSTANCES. 321 


damp, and exiſts tolerably pure in the famous 
Grota del cane near Naples ; or combined with 
mineral water [4], abſorbent earths, or ores, &c. 
&c le]. 
1. Its ſpecific gravity, in its aerial form, is 
o, oo i814 I. 
2. Fixed 


h » — li. = 2 F 4 "Os — 


* 
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ſtilled water, to which pure vitriolic acid is to be dropped, lit- 
tle by little, to expel the aerial acid, taking care that no heat 
be generated in the operation, Auy other ſtrong acid will 
alſo expel the aerial one, but both the nitrous and the marine 
acids are apt to be volatiliſed partially, and their vapour will 
mingle with the aerial acid. Even the vitriolic acid will mix 
with the aerial, if it is ſtrong enough to generate conſiderable 
heat: but in this caſe it may be ſeparated, by caufing the 
*erial avid to paſs flowly through a proper quantity of water, 
that is to lay, in ſmall bubbles through it ; becauſe the water 
will abſorb the vitriolic part more readily, than the acrial acid, 
which however will alſo be a little diminiſhed in its quantity 
by combining with the water in this operation, Editor, from 
Bergman, 7 

[b] When the aerial acid is abſorbed by common pure water 
ſomewhat above an equal bulk of this laſt (which is chiefly ob- 
tained by the proceſs mentioned in the laſt Note 4) the ſpeci- 
tic gravity of this acrated water is as 1,0015 to 1,0000, the 
thermometer being about the 35th or 36th degree of Fahren- 
heit, Berg. 

[e] Fixed air may be expelled with efferveſcence by a 
ſironger acid (See Note g. to pag. 17) ; or by a ſtrong heat, 
from bodies where it is contained: and finally it may be ex- 
tricated by fermentation. Edit. from Berg. 

[4] Aerial acid, or fixed air, being about one md a half 
times heavier than common air, is the heavieſt of all the 
acriform ſubſtances we know, Profeſſor Bergman ſays, that 
when the barometer ſtands at a mean height, and the ther- 
mometer at 15 degrees of the Swediſh icale (anſwering to 59 
of Farenheit) the _ gravity of aerial acid is=0,0018,, 

Vor. II. Y relatively 
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2. Fixed air, or aerial acid, excites a diſtin 
ſenſation of acidity on the tongue. 


3. It reddens the tincture of turnſole. 


4. It attacks fixed alkalis violently, and ren- 
ders them mild, leſs ſoluble, and cryſtalliz- 
able. 


5. In its union with volatile alkali, this laſt 
becomes more fixed, leſs odorous or penetrant, 
and cryſtallizes. 


6. When combined with pure calcareous 
earth to the point of ſaturation, it takes away 
its ſolubility in water together with its cauſti- 
city: and cryſtallizes it. But when it is ſuper- 


relatively to diſtilled water, whilſt that of common air is only > 
=0,0012, The follow ing Table is given, as the real weight of 
one cubic inch of each kind of the principal different airs, we 


are now acquainted with: but it muſt have been calculated 


upon experiments made in different temperatures from thole 
which gave to Profeſſor Bergman the above proportion, there 
being ſome variety in the relative weights; otherwiſe the weight 
of a cubic inch of aerial acid ſhould be 0,5775 in the table, 
nfleud of ©, 570. 


Inflammable air — 0,395 
| Phlogiſticated air by 8 
A cubic weighs 


trous air — ' 577 

Atmoſpheric ar — 10, 385 
inch of [ Nitrous ar — Srams , 300 
Dephlogiſticatef air - 0, 420 

Aerial acid, or fixed air o, 70 


abundant 
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abundant, it renders the lime again ſo- 
luble [e 


"= The ſame effects are produced by the 


$2 
/ 


j 


aerial acid on ponderous earth, 

8. It produces a neutral cryſtallizable earthy 
ſalt, when united with magnefian earth. 

9. With iron, zink, and manganeſe, it forms 
falts, which, when diflolved in water, redden 
the tincture of turnſole, like all other metallic 
ſalts. 

10. When combined, almoſt every other acid 


diſlodges it from the ſubſtance it is combined 


with: provided it be at liberty to aſſume its 
elaſtic aerial form; which ſhews it is a ſubtle, 
but very weak acid. | 

11. It exerts elective attractions, both ſimple 
and double, as other acids do. 

12, It precipitates ſubſtauces diſſolved in pure 
alkalis. 

13. Notwithſtanding its extreme volatility, 
it is very difficult to diſengage it totally from 
water by boiling [/]. | 

14. It 
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le] Let a ſmall portion of lime water be dropped into 
water impregnated with aerial acid, flight clouds are imme- 
diately formed, by the ſaturation of the lime with the fixed 
air. Theſe clouds however diſappear upon gently ſhaking the 
veſſel, becauſe the lime is again difiolved by the ſuperabundant 
aerial acid, with which the water is combined, 4£4dtor, from 
Eergman de Acido Acreo, 


J] Water fo impregnated will enſily part with great part 


ef this acid, in proportion as it is heated. Bur it will require 


Y 2 to 
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4. It ſtrongly attracts phlogiſtic ſub. 
ſtances [g]. ES 

15. Its bulk 1s doubly expanded by ether : 
but if this increaſed vapour be paſſed through 
water, it then returns to its former magnitude 
and qualities. 


16. The aerial acid prevents fire from bein 
kindled, ſo as to prevent the exploſion of bombs 
and fire arms. It even inſtantaneouſly extin- 


guiſhes red-hot and flaming bodies. 


* * * ** * 
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to boil for half an hou: before it parts with the whole. This 
acrated water has an acidulous taſte, but when near the 
freezing cold its taſte is leſs ſenſible. If proper ſalts and other 
ingredients are mixed with theſe waters, the beſt and moſt 
wholſome attificial waters are produced at home, far exceed- 
ing the natural and more celebrated mineral ſprings of Pyr- 
mont, Aix-la-Chapelle, &c. &c, fee Bergman's treatiſe on 
the ſubject, from whence I chiefly collected what I have pub- - 
liſhed in a pamphlet intituled Deſcription of a glaſs apparatus 
for making the 5% Mineral Waters, &c. the ſecond edition 
of which was printed iti London, 1783, in 8vo, 

[g] A bottle of fixed air being plunged in ſpirit of wine, 
with its mouth downwards under the ſpirit of wine, this laſt 
will be found to abſorb in a temperature of about 50 d.gr. of 
Fahrenheit, the double of its own bulk of fixed air. Oil of 
olives abſorbs above its own bulk of the ſame, in the ſame 
circumſtances, . From whence it appears, that covering the 
ſurface of any fluid with oil, does not prevent it from abſorbs 
ing aerial ncid. Oil of turpentine abſorbs the double of its 
own bulk of the ſame fixed air. 

N. B. This great affinity with phlogiſton ſeems tobe the 
foundation of that quality which fixed air poſſeſſes of retarding 

utre faction in dead fleſh. See Sr Milliam Lee's experiments, 
in the 4th Vel. of Dr. Prie/iley's Farks on this ſulject, pag. 461+ 
The Editor, | 
17. It 
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17. It kills animals, if ſurrounded or im- 
merſed ſo as to breathe therein. Een water im- 
pregnated with fixed air is fatal to fiſhes. 

18. Aerial acid or ved air feerns to be pro 


| duced by the union of phiog iſun and dep hlogift- 


cated air. See the Remarks of Mr. K 446 
to the Royal Society on the 5th of 1 
1784, and printed in the Philoſophical 7 rai: 5 
actions of that year. 
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THE SECOND ORDER. 


SECT. 168. (135. 


| Alcaline Mineral Salts, Alcatia Mineralia 5 


Theſe are known by their action on the 
above - mentioned acids, when they are joined 
together, 


\ 
* 
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Ca] Alkalies are known by their peculiar lixivial urinous 
taſte, by their vehement attraction to acids, and by their 
changing the blue colours of vegetables to the green. In a 
pure ſtate, as was before obſerved of acids, their attraction to + 
other ſubſtances is ſo ſtrong that they cannot long remain un- 
combined; and if other acids were wanting, the aerial acid, 
every where preſent in the atmoſphere, wonld unite with 
them: therefore they are always found in a ſtate of combi 


nation, unleſs prepared and preſerved by art. 


New acids are daily detected, but no additions have been 
made to the three ſpecies of alkaly long fince known. Berg. 
Alkalis in general appear to be ſubſtances of much greater 


- Amplicity than acids, becauſe they are much more diſticult to 


be decompoſed. When they ate placed on the tongue, they 
develope an urinous and burning taſte. They,powerfully at- 
tract the humidity ot the arr, "and readily unte with water. 
At the moment of mixture, heat i is produced ; 3 on the 
contrary, they generate cold when added to ice, We have re- 
marked in the acids a very great tendency to combination : 

the alkalis poſſeſs it alſo to nearly the ſame degree of energy. 
Whence the extreme difficulty of meeting them naturally pure. , 


MAongex. 
Alkalis 
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together, whereby a fermentation ariſes, and 
a precipitation enſues of ſuch bodies as either 


of them had before kept in diflolution, unit- 


ing 


— — — 


Alkalis Ne of two forts, fixed or volatile: the fixed are ei- 
ther of vegetable or of mineral origin, and differ in ſome pro- 

rties. 

" muſt be obſerved that ſome vegetables afford alfo an al- 
kali intirely fimilar to that of mineral origin ; particularly 
marine plants, or thoſe which grow near the ſea. | 

Neither of the fixed alkalis is ever found in a cauſtic ſtate ; 
but all are combined with the aerial acid. They then effer- 
veſce with moſt other acids. 

Alkalis turn infuſions of the blue flowers of certain vege- 
tables green (ſee the Note to page 705 cryſtalliſe with the 
three ancient acids, &, Kirwan. |; 

The difference between mild and cauſtic alkalis, conſiſts 
only in being or not being combined or at leaſt partly ſaturated 
with aerial acid, viz. fixed air. This ſubſtance is ſo generally 
found and even produced every where in phlogiſtic proceſſes - 
continually going on in the great laboratory of Nature, that, 
it is no wonder that alkalies are generally found in a mild 
ſtate. To obtain them free from ſuch a combination, or in 
other words to render them cax/tic, artificial means mult be 
employed, either by offering another baſis which has a greater 
attraction to the aerial acid, ſuch as the calcareous earth, al- 
ready deprived of it by calcination, &c. or by expelling it 
from them by fire itſelf, the moſt powerful of all agents in 
chemical proceſſes. 

Various have been the opinions abont- cauſticity among 
chemical philoſophers. Theſe may be ſeen in Macquer's Dic- 
tionary ; but fince Dr. Black's Theory is now ſo well eſta» 
bliſhed, and already adopted by all rational philoſophers, it 
would be a very uſeleſs taſk to enter into any explanations of 
the abſorbed pure fire of Lemery, or the acidum pingus of 
Meyer. 

But the eſſential difference between acids and alkalis, is 
hardly to be underſtood, but from their particular actions a 
different fubſtances : there is no doubt but theſe reſpect: 

| «Y 4 action. 
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ing at the ſame time together, by which new 
compoſitions are made, that are called neutral 
ſalts, or /alia neutra. 4 


_ 


* 
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actions are produced by their proper powers of attraction, 
which in alkalis ſeems to be modified to a certain degree of 
activity below that of mere acids. We may complain in- 
deed of the deficiency of our knowledge in regard to the eſ- 
ſential cauſe of this phenomenon which we mean to explain 
by the word attraction; but ir being the ultimate effect our 
knowledge can reach to, after our obſervation has been driven 
from canſe to cauſe of all that we can diſcern in nature, we 
muſt reſt contented with the ſimple deductions from ſuch an 
evident and general principle, whatever may be its original 
cauſe, 

When I am told that the eſſects of attraction depend from 
a tendency of the parts of matter to one another, or from that 
avidity or eagerneſs, with which they endeavour to unite to- 
gether, expreſſions ſo often repeated among modern theoriſts, _ 
I cannot help thinking of thoſe poetical ideas given by Plato 
in his Convivinm, where man and woman are ſaid to he at 
firſt united together in a ſingle body. But, being ſeparated 
afterwards by the hand of deſtiny, theſe mutilated beings find 
themſelves now ſituated in a diſſatisfied polition, ankioufly de- 
firing to recover their former union. Thele emblematic fic- 
tions of a poetical imagination may produce a gocd effect to 
draw up the moral picture of human affections: but they ne- 
ceſſarily miſlead our attention from the true inveſtigation of 
natural phenomena, by the falſe colours they beſtow upon 
thoſe facts which flow from phyſical cauſes, and which alone 
can lead us through philotophical diſquifitions, Let us then 
baniſh for ever from philoſophical inquiries» thoſe childiſh ex · 
preſſions of teadency, avidity and eagerneſs togreciprocal union, 
&c. all which ſuppotc a deliberate action of living and fen- 
fible beings; and let us ſimply employ the words. of attroc- 
tion or attractive powers, to ſigniſy thoſe eff: fs or ations be— 
tween inanimate ſubſtances, by which they follow the impulte 
of their natural energy, whenever they are within the ſphere 
of each other's action. The Editor, 
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SECT. 169, (Additional.) 


Vegetable fixed Alkali, Alkali fixum vege- 
tabile. Lot. [a]. 


A. Vegetable fixed alkaly, deprived of every 
acid, is not found on the face of the earth; but 
it is ſometimes met with, in combination with 
the vitriolic acid or the muriatic, generally with 
the nitrous, rarely with the aerial [5]. > 


4 8 * _— 


—— 
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[a] With regard to the origin of the vegetable fixed alkali, 
there are ſufficient proofs that it exiſts already formed in 
plants, (See note (a) to Set, 174.) : and alſo that a portion is 
formed by combuſtion, But in each caſe the alkali is obtained 
in an impure ſtate throngh the admixture of other matters 
which muſt be feparated before it can be uſed for chemical 
purpoſes. ; | 

The cendres graveltes are made by burning the huſks of 
grapes and wine lees. They contain the pureſt alkali met 
with in common, and are uſed by the dyers. 

Potaſh is made by burning wood and other vegetables. This 
alkali is much phlogiſticated ; and contains many foreign and 
faline matters, which however may be ſeparated, 

That which is obtained from the aſhes of wood burned in 
kitchens, is the moſt impure of all, 

On the contrary that which is got from tartar of wine, pro- 
perly burned, then diſſolved in, boiling water and purified by 
filtration and cryſtalliſation, is called ſalt of tartar, It is the 
beſt and moſt uſed in all chemical operations. Macquer. 

[] The vegetable alkali is ſeldom found in the earth, ex- 
cept in wells of towns, as at Doway: or in the argillaceous 

alum- 
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The fixed vegetable alkali (or potaſſe of Mor- 
veau) is of a powdery appearance and of a dead 
white colour, When pure, it is much more 
cauſtic than the neutral falt it forms with the 
aerial acid: and even corrodes the {kin [c]. 

1. It changes the blue colours of vegetables 
into a deep green. | FEE 

2. It has no ſmell when dry, but when wetted 
it has alight lixivious odor. 

3. Its taſte is ſtrongly acrid, burning, cauſtic, 
and urin6us[d]. This laſt ſenſation ariſes from 
the volatile alkali it diſengages from animal 
ſubſtances. I. | 

4. When expoſed to the air, it attracts humi- 
dity, and is reduced into a tranſparent colourleſs 
liquor. According to Gellert, it attracts three 
times its own weight of water. 


— — 


alum · ore of Ja Tolſu: it is found alſo united to the nitrous 
acid near the ſurface of the earth in Spain, and in the Eaſt- 
Indies, probably from the putrefaction of vegetables. Kir wan. 

[e] Common vegetable alkali, ſalt of tartar, and potaſh 
were formerly contidered by chemiſts as ſimple alkalis: but 
Pr. Black of Edinburgh has demonſtrated them to be true 
neutral ſalts, ariſing from the combination of the vegetable 
alkali with the aerial acid. From hence it follows that the 
above common alkalis, even after any other extraneous ſub- 
tance has been extracted, muſt be freed from this acid by put- 
ing each in a crucible, and expoſing it to a ſtrong fire, which 
will, diſſipate this aerial acid; The alkali fo purified, is to be 
put in a glaſs phial, before it is intirely cold, and kept clofe 
with a proper ſtopple; otherwiſe the aerial acid which floats in 
large quantities on the atmoſphere, will combine again with 
the pure alkali, Mongex. 

[4] The alkali muſt be largely diluted with water in order 
to be taſted : otherwiſe it will act on the tongue, and corrode 
the parts where it touches. Macguer. a 


5. It 
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It likewiſe attracts ſometimes the aerial 
dl from the atmoſphere, and 1s thereby de- 
prived of its property of deliqueſcing. 

6. When it is diſſolved in an equal weight 
of water, it has an oily feel, owing to its action 
on the fatty parts of the ſkin, whence it is, 
though Eats, called oil of tartar. 

7. In a moderate heat it melts: but in a 
more violent fire, it is diſperſed or volatilized. 

8. It is a moſt powerful ſolvent by the ary 
way: in a proper heat it diflolves calcareous, 
argillaceous, - filiceeus and metallic earths: and 
when the alkali is nearly equal in quantity to 
the earth, it forms various kinds of hard folid 
and trantparent glaſs. 

9. But if the alkali be m quantity three or 
four times that of the earth, * glaſs is deli- 

ueſcent. 

10. The mild vegetable alkali unites with 
the vitriolie acid with a violent efferveſcence; 
and produces vitriolated tartar. 

11. With the nitrous acid, it forms the cryſ- 
tallizable ſalt, called re. 

12. With 'the marine acid it forms a kind 
of ſalt leſs grateful than common ſalt, which 
is called the febrifuge ſalt of Sy/v/rs. 

13. With vinegar it forms a neutrał deli- 
queſcent ſalt of a ſharp taſte, called terra fo- 
liata tartari. 

14. With cream of tartar it forms zartarized 
tartar, © 

15. It diſſolves ſulphur, and forms the ſub- 
ſtance, called /iver , ſulphur, which is a power- 
ful ſolvent of metallic ſubſtances. 


. 17. It 
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17. It attacks the metals, and diſſolves ſome 
of them with peculiar management. Silver, 
mercury, and lead, are more difficultly diſſolved 
than gold, platina, tin, copper, and eſpecially 
iron. The laſt gives a fine reddiſh ſaffron co- 
lour, firſt obſerved by Stahl who called it the 
martial alkaline tincture. 

18. It diſſolves, in the dry way, all the de- 
phlogiſticated metallic calces. 

19. It unites with oils and other fat ſub- 
ſtances, with which it forms ſoap. 

20. This alkali becomes opaque when ex- 
poſed to the flame of the blow- pipe: it decri- 
pitates a long time, and forms a glaſſy button 
which is permanent in the little ſpoon; but is 
abſorbed with ſome noiſe on the charcoal, when 
blown upon it. 


See Nate b 10 the following Section, for an 
account of the cryſtalline figure of this vegetable 
alkali. - 


SECT. 


2 


le 
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SECT. 170, (136.) 


Mineral or fofl fixed altalis, Alcalia mineralia 
fixa. Lat. 


B. Alcali of the ſea, or of common ſalt, A. 

cali ſalis communis, proprie minerale dictum | a]. 
1. Pure, Purum. 

This has nearly the ſame qualities with 

the lixivious ſalt, which is prepared from 


[a] This ſalt is not met with pure in Europe, but it is ſaid 
to be found in both the Indies, not only in great quantity, but 
likewiſe of a tolerable purity : it is there collected in form of 
an effloreſcence in the extenſive deſerts, a protitable trade be- 
ing carried on in it for the making of ſoap and glaſs: and 
therefore it is very probable, that the antients meant this ſalt 
by their natrpn, or Baurach. 

The calcareous earth is ſuſpected either to contain this falt 
in its own compoſition, or elſe to be able to generate it from 
itſelf: but this hypotheſis cannot be demonſtrated, It is 
more probable, that the heat of the ſun under the equator, 
and in the countries on both fides of it, evaporates the hu- 
midity, and afterwards expels the acid out of ſome common 
ſalt, which either is naturally mixed with the earth, or elſe 
has been depoſited there through the means of certain decay- 
ed vegetables, that always contain this ſalt; becauſe an earth 
from Paleſtine, which Dr. Haſſelquiſt ſame years ago ſent to 
Sweden, as a matrix of the natron, did upon trial yield no- 
thing but a common ſalt: and it might, perhaps, have been 
taken at ſuch a great depth, that it had not yet ſuffered any 
decompoſition, But this matter wants to be more illuſtrated 
by obſervations, which might be beſt made in the Eaft-Indies, 
where the greateſt quantity is to be had, and alſo by ſome 
farther analyſes of the ſubſtance, The Author. , 

| the 


wy} 
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the aſhes of burnt vegetables; it is the 
fame with the /a ſedæ, or kelp, becauſe 
the kelp is nothing elſe than the aſhes re- 
maining after the burning of certain herbs 
that abound in common falt ; but which 
common. ſalt, during the burning of thoſe 
vegetables, has loſt its acid [5]. 

| The 


* —' —_— 
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J The mineral alkali is often combined with the v/tr;ol:c 
and marine acid, and alſo with the aerial acid, with which 
laſt it retains not only the name, but many of the properties 
of a pure alkali, becauſe this laſt acid is eaſily expelled, 

It is eaſily known by its cryſtallifation and its ſolubility in 
two times and à half of its weight of water at the temperature 
of ſixty degrees: | 
One hundred parts of this alkali when pure, and recently 
eryſtalliſed, contain twenty of mere alkali, ſixteen of aerial 
acid, aud ſixty- four of water. Airwan. 

The cryſtals of mineral alkali, when perfect, have a rhom- 
boidal octaedral figure, compoſed of two pyramids joined by 
their baſes, ſomewhat fimilar to the cryſtals of ſulphur, but 
more flattened, and with the angle, formed at the common 
baſe of the two pyramids, leſs ſharp. However the moſt com- 
mon figure of theſe cryſtals is a rhombic oblique-angled deca- 
hedron, teiulting from the abſence of the two upper corners 
or tops of the pyramids. Some of theſe cryſtals are figured 
alſo in rbomboidal octahedrons, conlifting of two wedge-form 
pyrauids joined by their baſes ; each conſiſting of two ſcalene 
triangles, and two trapezoides, 

But the ctyttals of the vegetable aikali, which are only pro- 
ducedwwhen faturated with the aerial acid, have the pr,. 
figure of an oblgng rectangular octahedron; terminated by 
the baſes of two triangles, which form a wedge at each env, 
Thetz are however ſouie other vacieties in the configuration of 
theie as well as almoſt all other cryſtals, which juitity what! 
have ſaid elſewhere (Note @ to page 164) about the little or 
no dependence at all on the configuration of mineral bodies, 
to conſtitute their ſpecifie characters. Theſe various configu- 
T ations 
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The properties of the mineral alkali [e] are 
as follows : 7 

1. It efferveſces with acids, and unites with 
them. 

2. Turns the ſyrup of violets to a green co- 
lour. 

3. Precipitates ſublimate mercury in an 
orange-coloured powder. 

4. Unites with fat ſubſtances and forms ſoap. 

5. Diſſolves the filiceous earth in the fire, 
and makes glaſs with it, &c, It diſtin- 


— 8 — 


— 


rations of the alcaline cryſtals may be ſeen in the Cri/ftalls- 
graphie of Mr. Rome de Ile, vol, I. page 142, and following 
of the ſecond edition. | 

The ſame Author in that very elaborate work (it which his 
great prejudices have very often run away with his diſceru- 
ment) ſpeaks about the tranſmutation of alkalis into one an- 
other; and quotes ſome authorities to eſtabliſh its exiſtence. 
But until ſuch proceſſes are better aſcertained, than thoſe 
hinted by varions Authors about the metamorphoſis of the 
three principal acids already mentioned in the Note to p. 294, 
every, one is entitled to draw the ſame coticlufion 1 have there 


Expreſſed. The Editor, 


Mineral alkali is found in Hungary in marſhy grounds, 
of an argillaceous or marly nature, either mixed with water, 
or cryſtallized and effloreſcing. It is found alſo in Egypt at 
the bottom of lakes, and dried up by the ſummer's heat : 
and alſo in the province of Suchena, twenty-eight days jour- 
hey from Tripoli, where it kas the name of Trona; in Syna, 
Perfia, as well as in the Eaſt-Indies and China where it is call- 
ed Kien; | 

It ſometimes germinates on walls, and is called by many 
Aphranitron. In its native ſtate, is frequently mized with 
magnefian earth, common ſalt, muriatic magneſia, and ma- 
rine ſelenite. Kiran 

[c] See Note a to Sell. 174 concerning the exiſtence of al- 
kalies in vegetables, before their combuſtion and incineration, 


5 | guiſhes 
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guiſhes itſelf from the ſalt of the pot- aſhes, 
by the following properties d]. 
a 6. It ſhoots eaſily into rhomboidal cryſtals, 
that 

7. Fall to powder in the air, merely by the 
loſs of their humidity [e]. 

8. Mixed with the vitriolic acid, it makes 
the /al mirabile Glauberi. 

9. It melts more eaſily, and is fitter for pro- 
ducing the ſal commune regeneratum, nitrum 
cubicum, &c. Perhaps it is alſo more con- 
veniently applied in the preparation of ſe- 
veral medicines. 

10. It is ſomewhat volatile in the fire. 
| SP CT. 


* 


[4] This mineral alkali likewiſe differs from the vegeta- 
ble. 1. By its taſte, which is leſs corroſive and burning. 2. By 
its not deliqueſcing, 3. By the ſmall degree of heat it pro- 
duces if calcined and afterwards added to water. 4. By its | 
property of cryſtallizing by evaporating the water from its 
ſolution as is practiſed with neutral ſalts, whereas the vegeta- 
ble alkali does not cryſtallize unleſs combined with a large 
portion of aerial acid. ; 

[e] This alkali being a very uſeful commodity, and eſſen- 
tially neceſſary in a number of manufaCtories, many ingenious 
procefies have been contrived aud attempted to procure it at 

a cheap rate by decompoſing the ſea ſalt: but I am informed 
that till now none of theſe new-manufattures have ſucceeded, 
except that of Mr, Turner, mentioned by Mr. Kirwan in the 
ſecond part of the Philoſophical Tranſactions for 1782. 1 
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KS | 
am informed that the proceſs conſiſts in mixing a quantity of 
litharge with half its weight of common ſalt, which on being . a 
triturated with water till it aſſumes a white colour, is left to 
ſtand ſome hours; after which a decompolition enſues, the al- 
kali being left alone, whilſt the acid unites to the metalic calx: i 


and this laſt being urged by a proper degree of fire, produces 
a fine 


70. 


= 
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SECT. 171. (140.) 
Volatile alkali, Alcali minerale volatile. | 


This perfe&ly reſembles that falt which is 
extracted from animals and vegetables, under 
the name of alcali volatile, or ſal urinoſum, and 
is commonly conſidered as not belonging to the 
mineral kingdom; but ſince it is diſcovered not 
only in wolf part of the clays, but 11 in 
the — at Solfatara near Naples, it 
cannot poſſibly be quite excluded from the mi- 


neral kingdom [a]. a 
ts 
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a fine pigment of a greeniſh yellow colour, whoſe ſale pays for 
the moſt part of the expences. 

Mr, Kirwan ſays in the place already quoted, that if per - 
fectly dry common ſalt be projected on lead heated to incan- 
deſcence, the common ſalt will be decompoſed, and a Harn- 
lead formed, according to Margraff, He adds alſo, that ac- 
cording to Scheele, if a ſolution of common ſalt be digeſted 
with litharge, the common falt will be decompoſed, and a 
cauſtic alkali produced. And finally that the fame Mr. Scheele 
decompoſed common ſalt, by letting its ſolution flowly p_ 
through a funnel filled with litharge. The Editor, 

[4] Volatil alkali is frequently found in clays, doubtleſs in 
a mild ſtate, as the help of art is required to render it cauſtic, 
It is alſo found united to the vitriolic, and to the muriatis 
acids, Berg, Sciagr. 

It is eaſiſy known by its ſmell, though in a mild ſtate; by ity 
volatility ; and by its action on copper, the ſolutions of which 
in the mineral acids, are turned blue by an addition of this 
alkali, It is frequently found, though in ſmall quantities, in 

Vol., I, Z : mould, 


— — — — 
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f 
Its principal qualities are that, 


a. In the fire it riſes in forma ficca, and vola- 
tiliſes in the air, in form of corroſive va- 
pours, which are offenſive to the eyes and 
noſe [. ä 

6. It precipitates the ſolution of the mercu- 
rial ſublimate, 1 in a white powder. 

c. It alſo precipitates gold out of aqua regia, 
and detonates with it, becauſe 


th 


— —— 
2 
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mould, marl, clay, ſhiſtus, and in ſome mineral waters. lt 
probably derives its origin in the miueral kingdom, from the 
putrefaction or combuſtion. of animal or vegetable ſubſtances, 
Kirwan. 

The ſame is cauſtic when uncombined with any acid, not 
excepting even the aerial acid. It differs from the other 
two alkalies in many eſſential particulars. 1. By its aeri- 
form or gaſeous nature, For, the volatile alkali, in a ſtate of 
purity, 1s nothing e than an alkaline Gas diffuſed in wa- 
ter, as Dr. Prieſtley has demonſtrated. 2. By its volatility, 
3. By the nature of the ſalts it forms with acids, which are 
very different from thoſe whoſe baſes are formed either of the 
vegetable or mineral alkali. Mongex. 

[5] Pure volatile alkali in an aerial form reſembles atmoſ- 
pheric air, but is more heavy. Its ſmell is penetrating and 
ſuffocates animals. Its taſte is acrid and cauſtic, It quick: 
converts blue vegetable colours to green, and produces heat - 
during its combination with water. But if the water be frozen, 
it melts, producing at the ſame time an extreme degree 0? 
cold, It has a remarkable action on molt metals, particularly 
copper. 

This ſubſtance is obtained by the putrefactire fermentation 
from animal and ſome vegetable matters. It is this falt which 
cauſes that ſtrong ſmell which is perceived in drains and pri- 
vies on a change of weather. Aongex, 

Its volatility ariſes from a, very ſubtile and bt (or 
phlogiſtic) oil which ehtets as a . into its compoli- 
tion. Muequer. | 

| d. Ii 


Set. 171. ALKALINE SUBSTANCES, 339 


d. It has a reaction in regard to the acids, 
though not ſo ſtrongly as other alcalies. 

e. It tinges the ſolution of copper blue, and 
diflolves this metal afreſh, if a great quan- 
tity is added (c]. 

F. It deflagrates with nitre, which proves 
that it contains a phlogiſton. 


It is never found pure. 


— —— — — 


c] The ſolution of copper by this alkali, which is of a fine 


lt blue, preſents a remarkable phenomenon. For if it be kept 

the in a well cloſed phial, the colour decays, and at length diſap- 

ces. pears, giving place to tranſparency. But on opening the 
phial, the ſurface or part in contact with the air becomes blue 

not and the cblour is communicated through the ' whole maſs, 

her This experiment may be many times repeated with the ſame 

eri ſucceſs. Editor from Macquer. be 

e Query. Is it the phlegiſton of the air, or its acid, that pro- 

. duces this phenomenon? if either, or both, how can it va- 

i /. niſh through the glaſs, and not be able to come in, unleſs the 

are ſtopple be removed? does this not prove, that light and phlo- 

the giſton are the very ſame ſubtle ſubſtance, but variouſly modi - 
fied, viz, capable of pervading in a more or leſs quantity 

tor through glaſs, uniting to ſome ſubſtances, or flying off, ac- 

and - cording to various circumſtahces : and producing a variety of 

KY effects according to its denſity? The Editor. 
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"THE THIRD ORDER. 


S E C T. 272. (Additional. ) 


| Neutral Salts. Sales neutrales. Sales medi. 


ACIDS united to a/talies form neutral ſalts. 
Theſe diſſolved in water are no ways diſturbed 


- by the addition of an alkaly: and generally by 


evaporation, concrete into cryſtals. If by pro- 


per teſts. they ſhew neither acid nor alkaline 
Properties, they are faid to be perfect neutrals; 


but imperfect, when from defect in quantity or 


ſtrength of one ingredient, the peculiar proper- 
ties of the other more or leſs prevail, Bergm. 


Sciag. 
The name of neutral given to theſe faline 


combinations, is relative to the reciprocal ſatu- 


* — 
fr - 
— 


ration of the acid and its baſe. Thoſe produced 


by the union of an acid and a fixed alkali, are 
in a ſtate of more abſolute ſaturation than thoſe 


which have a baſe of volatile alkah ; and thee 


laſt are ſtill more ſaturated than ſalts with an 
earthy baſe [4]: There are however ſome ex- 
ceptions, 


[a] When a ſubſtance is ſaid to be wnited to, or combine 
with another ſubſtance, it muſt be underſtood that both are 
7 > joined 
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ceptions, as for inſtance ſelenite which has a very 
complete ſaturation of its principles, 

Laſtly the neutral metallic ſalts are moſt 
commonly the leaſt ſaturated of all; and conſe- 
quently it is ameng them that the greater 


number of cotroſive, Xtive, aud deliqueſcent 


falts are found. 
But it is obſervable, that theſe properties do 
not follow any ſettled proportion of their cohe- 


rence and ſaturation. For it is ſeen that cor- 
roſive ſublimate is much leſs ſoluble than ma- 
rine ſalt, and at the fame time its corrofive qua- 
lity or action on many bodies is vaſtly greater. 


Macguer. 


— * —_— 
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4 | 
joined by the ſtronger power of attracths: but when it is 
laid that they are, contaminated by, cr mixed with one another, 
it is only ſignified that their mixture is of the mechanical 
kind. Berg. Sciag. & 103, + ID. 
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SECT. 173. (Additional) 


Vitriolated tartar. Alkali vegetabile vitriola- 


The vitriolated vegetable alkali, or as Mor- 
veau calls it the vitriol of potaſh, is a perfectly 
neutral falt which reſults from the combina- 
tion of the vitriolic acid with the vegetable 
fixed alkali. According to Bergman it ſeldom 
occurs ſpontaneouſly in nature, unleſs where 
tracks of wood have been burnt down: and Mr. 
Bowles quoted by Mr. Kirwan, fays it is con- 
tained in ſome tarths in Spain. 

1. It requires about ſixteen. times its weight 
of water to diflolve it in the temperature of 
ſixty degrees of Fahrenheit, and only five of 
boiling water. 

2. It forms non-deliqueſcent permanent cryſ- 
tals [a]. 9 
85 4 0 decrepitates when heated, but loſes lit- 
tle of its weight [5]. 


)2ñ—ü¹—̈ö᷑ 


—— 


[a] This ſalt being expoſed to extreme heat melts, and at 
length volatilizes, but without decompoſition, Afongez, 

] Expoſed ſuddenly to the flame of the blow pipe it de- 
crepitates with noiſe, melts, flows on the charcoal, and Jeaves 
a yellow reddiſh matter which emits an hepatick ſmell, cipe- 
cially if it be melted with any acid. This maſs is a true ſul- 
phur produced by the vitriolic acid and the phlogiſton of the 
coe. The vegetable aJkali rcacting on this tulphur produces 
the hepar ſulphur is. Mongez. 


4. It 


2 
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4. It is of very difficult fuſion, and precipi- 
tates the nitrous ſolutions of A ver, lead, mer- 


cury, and chalk. 


5. It is not rendered turbid by is addition 


of an alkali; but the acid of tartar, dropped 


into its ſolution, forms a precipitate [c]. 

6. One hundred parts ofthis ſalt contain 
about thirty-one of real vitriolic acid, fixty- 
three of the vegetable alkali, and fix of wa- 
ter. 

7. It is eaſily obtained by pouring the vi- 
triolic acid on a ſolution of fixed vegetable al- 
kali till it is ſaturated. Cryſtals of this neu- 
tral ſalt are then formed. This cryſtallization 
fucceeds better by evaporation than by cooling, 
according to Monges. 


8. The taſte of this ſalt is diſagreeable, tho 


ſomewhat reſembling common alt. 


[e] Almoſt all the acids act on vitriolated tartar, and de- 
compoſe it, as well as combuſtible matters, eſpecially charcoal. 
It has no action on ſimple earths, Menges. 
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S EC T. 174. (Additional.) 
Common nitre, Alkali vegetabile nitratum. 


This is known in commerce by the name of 


all- petre, and is alſo called priſmatic nitre, to 


diſtinguiſh it from the cubic nitre of Sect. 178. 
It is a perfect neutral ſalt; reſulting from the 
combination of the nitrous acid with the pure 
vegetable alkali of Sect. 169. 

According to Bergman in his Sciagrapbia, it 
is formed upon the ſurface af the earth where 
vegetables, eſpecially when mixed with animal 
ſubſtances, putrify. The alkaline baſis previ- 
ouſly exiſts in the plants [a], but the origin of 
Fa the 


TT IFS . | — — . _ . — 


— 


[a] My late worthy friend, Mr. Rouelle, demonſtrator of 
chemiſtry at the Jardin Royal at Paris, and himſelf a chemiſt 
of the firſt eminence, evidently proved in two papers of his, 
read at the Royal Academy of Sciences of Paris in 1770, that 
death the vegetable and mineral alkalies naturally exiſt ready 
formed in vegetable ſubſtances before their combuſtion and 


- incineration. The famous Mr. Margraaf had indeed publiſh- 


ed the ſame diſcovery, betore Mr. Rouelle, without any know- 
ledge of his labours on this ſubject : but this laſt communi- 
cated. them, long before that publication appeared, to Meſſrs. 
Venel, Roux, and d'Arcet, having begun to work on this mat- 
ter as early as the year 1948 (ſee Journal de Phyſique for 


January 1773, page 13, and following). The late Mr. A. Le- 


roy in 1999 endeayoured by ſpecious arguments to overthrow 
the concluſions of Mr. Rouelle; but Mr, Berniard a very able 


chemiſt at Paris confuted his falſe reaſonings, by direct in- 
. ; ferences, 
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the acid is not ſo well underſtood, viz. whe- 
ther it lies concealed in the vegetable acid, and 
by means of the putrefactive proceſs ſufficiently 
depblogiſticating it, is evolved; or whether the 
purer part of the atmoſpheric air contains ni- 
trous acid Fully ſaturated with phlogiſton, which 
upon the alkaly being ſeparated by the putre- 
faction is attracted and extricated by it, and 
upon loſing its inflammable principle aſſumes 
its accuſtomed form. Nature perhaps operates 
in both ways ; the latter however ſeems clearly 
confirmed by a remarkable phenomenon to be 
mentioned in Sect. 199. 

As nitre is annually produced in large quan- 
tities, it cannot but ſometimes be found in 
{ſprings or wells, as has been obſerved at Ber- 
lin [5], London [c], and elſewhere [4]. Some- 
| | times 


ſO — 4 * * ä —_— " 
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ferences, from a variety of judicious proceſſes, made jointly 
with the celebrated profeſſor of chemiſtry at the Royal Col- 
lege of Paris, Mr. d'Arcet, brother in law and intimate friend 
of the ſaid Mr. Rouelle, by which the truth of his aſſertions 
was compleatly eſtabliſhed. See Mr. Berniard's Memoir in 
the Journal de Phyſique of Marcb 1781, page 179, and fol- 
lowing, The Editor. | 
. [5] Margraf Opuſcula, quoted by Bergman in his Sciagr, 
Sect. 45. | 
[c] Cavendiſh in the Phil, Tranſact. for 1567 quoted by the 
ame, 
[4] Dr. Home, in his eſſay on Bleaching, ſays that nitre 
is found in coal mines in this iſtand : and a friend aſſures me 
that he has obtained it from the water iſſuing out of coal pits, 
Dr. Withering. 

Nitre is ſaid to be found formed by nature on the ſurface 
ef maſſes of chalk in the neighbourhood of Recheguyon in 


France, 
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times it abounds in ſuch quantities that fleſh 
boiled 1 in theſe waters turns red [e]. 


According 


— 
— 


France, and in certain clays in the Eaft-Tedies, China, Spain, 
and in Siberia, in the cavities of rocks. Kirwan. 

«© Nothing is more certain (ſay Meſſrs. Van Egmont and 
4. Heyman at page 149 of the ſecond volume of their Trav els, 
« printed in 1759,) than that ſalt-petre is found in all the 
parts (of Egypt) which the inundation of the Nile reaches; 
put it is alſo ſeen in places, to which the water of that ri- 
« yer does not extend. In ſeveral (of them) the ſurface of 
& the earth is whitiſh ; whereas on others, the only differ- 
„ ence is in a faltiſh taſte, Salt-petre can likewiſe be ex- 
i tracted from it, by only ſifting and macerating it in water, 
&« then boiling it in a copper like ſugar; the ſediment i is the 
& ſalt-petre uſed all over Egypt. 

© The places where this carth is found, are conſidered as 
e mines, and belong to the Grand Signior, and are worked on 
& his account; ſo that any perſon embezzling i it, is ſeverely 
& puniſhed, In going to Cairo are ſeveral villages along the 
© Nile, the chief employment of which is to make the alt= 
© petre. The province of Saide particularly abounds in ſalt- 
++ petre, and it is an . in all the gun- powder made 
in Egy pt.“ 

Nitre is found very Frequetitly in old mortar; ſometimes 
it ſhoots cf: the ſurface of damp walls, and is then called by 
the French /alpetre de houſſage: but old mortar often contains 
only nitrous ſelenite, which is converted into true nitre by 
mixture with aſhes, though thoſe aſhes contain a large pro- 
portion of vitriolated tartar and Glauber's ſalt ; becauſe theſe 
ſalts decompoſe the calcareous ſelenite, and form nitre by the 
way of double decompoſition. Arrtvan. | 

ſe] This property of ſalpetre is well known to our Engliſh 
cooks, who employ it often for giving that agreeable lively 
red look to boiled meat ſerved at table. This is'a particu- 
larity not ſeen in the tables abroad; where ſuch a ſight would 
be looked upon as an indication of a ravenous taſte for raw 
fleſh, like that of wild carnivorous animals, So oppoſite are 
the ideas of beauty or deformity, of the agreeable or the diſgnit- 


ing 
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According to Mr. Kirwan, one hundred parts 
of nitre contain about thirty of nitrous acid, 
ſixty-three of vegetable fixed alkali, and ſeven of 
Water. .. 

1. This falt has a ſaline cooling taſte, which 
afterwards becomes ſomewhat diſagree- 
able. 

2. It is ſoluble in water, and requires about 

ſeven times its weight of water to diſſolve 

it in the temperature of ſixty degrees of 
Fahrenheit; but half its weight of boiling 
water is ſufficient to diflolve it. 

3. Its ſpecific gravity is 1920. 

4. Vegetable alkalies do not render its ſolu- 
tion turbid: but the acid of tartar does. 

5. Mixed with marine acid produces agua 

.. regia, which diflolves gold. 0 

6. It melts over the fire before it be red hot: 
but 

If left ip this. melted-ſtate a long time, 
the acid flies off, and the alkaline baſis is 
left behind. 

8. Expoſed to the fire with combuſtible bo- 
dies, for inſtance if an alive coal is put 
into it, or it is put in a red hot iron veſſel, 
a detonation enſues, producing a vivid 
white flame [/], on account of the de- 

apy amen 


— 


— 


ing which arife more from habits of education, han from any 


natural connection with their objects, among various nations, 
and ſets of men! The Editor. 
[Fj The only ſatisfactory explanation of this remarkable 


phenomenon, was firſt given by that indefatigable Enquirer 


into 


e 85 
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phlogiſticated air contained in the nitre, 
which combines with the phlogiſton of the 
combuſtible matter. | 1 
8 H. TI. 


i. 
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into nature and moſt able philoſopher Dr. Prieſtley, in the 
fourth volume of his important diſcoveries on Air, page 254 : 
he there aſcribes it to the ſudden deflagration of that new 
kind of air, he firſt diſcovered, known by the name of de- 
_ phlogiſiicated air, in which combuſtible ſubſtances burn with 
the greateſt violence. Mr, Chaptal, profeſſor of chemiſtry at 
Montpellier, ſucceſsfully purſued the ſame idea, although with- 
out mentioning Dr. Prieſtley. - He affirms that the dephlogiſti- 
cated air contained in nitre, when urged by heat, detonates, 
becauſe it unites with the pblegiſion of the charcoal, or of the 
"heated iron, upon which the nitre is laid: and the ſame hap- 
pens when the dephlog:/ticated air of the calx of gold or mer- 
cury, unites in a proper heat to the phlog iſtan of the precipi- 
tating volatil alcali in the firſt, or of the ſulphur in the ſe- 
cond caſe, &c, . See his account in Journal de Phyſique, vol. 
22. page 61. | 3 | 
The celebrated profeſſor Bergman, in a Diſſertation on the 
fulminating calx of gold, exhibited to the Public in Decem- 
ber 1769, and afterwards inſerted in the ſecond volume of his 
Opuſcula, explains this detonation, by the union of the calx 
of gold to the phlogiſton, which is let looſe by heat; and ſays, 
that the alkaly is thus ſuddenly expanded fo as to make that 
exploſion : but he acknowledges, that the calx of platina, pre- 
cipitated by the ſame volatil alkali does not detonate. This 
of courſe ſeems to prove that there muſt be ſome other cauſe 
for theſe phenomena, | 
Mr. Macquer, in the ſecond edition of his Dictionary pub- 
liſhed about ten years after the above diſſertation of Bergman, 
ſpeaks of a new ſulphur of nitre whoſe imaginary exiſtence has 
never been aſcertained, as it is ſaid to be inſtantaneouſly 
Lindled in the very act of its formation; to this he attributes 
the phenomenon of detonation. He mentions afterwards the 
explanation of Stahl, who thought that the water, or rather 
the acid of nitre is violently inflamed by the — 
of 
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SECT. 175, (Additional.) 


Digeſtive Salt. Salt of Sylvius. Alkali Vege- 
tabile Salitum. Sal digeſtivus Syluii. 


This neutral falt is ſometimes though rarely 
met with on the earth, generated perhaps, as 
profeſſor vn be obſerves, by the deſtruction 
of animal and vegetable ſubſtances. 

According to Macquer this ſalt has been 
vey wrongly called regenerated marine ſalt : 
and the epithet of Febrifuge has alſo beon given 
to it, without any good reaſon to evince that it 


* 
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of the phlogiſton in the act of detonating: and finally ſays 
that the aeriform elaſtie ſubſtances contained in nitre, may be 
the cauſe of ſuch ſudden exploſions or detonations. 

After all it ſeems that Doctor Prieſtley's explanation of this 
phenomenon purſued by Mr, Chaptal, is the better ſupported 
by collateral facts: but it remains ſtill to be underſtood, how 
te immediate action of each cauſe upon one another is per- 
formed, Rs 

Whenever we come to he better acquainted with the nature 
of elementary fire, we may in all probability account in a 
compleat and ſatis factory manner for theſe and many other 
phenomena, in which this powerful agent of nature has un- 
doubtedly the greateſt ſhare. And if we allow with Dr. 
Crawford, that phlogiſton is always expelled by the introduo- 
tion of fire into thoſe bodies where it is contained, we may 
form ſome idea of the ſudden exploſion or detonation of theſe 
ſubſtances, when acted upon by it in a more intimate contact 
with one another. XAditar. | 

has 
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has ſuch a property. But Mr. de Morveau calls 


it muriate de potaſſe with great propriety. 

This ſalt is produced by a perfect combina- 
tion of the vegetable alkali with marine acid. lt 
has been wrongly confounded with common 
ſalt: but he” | 

1. Its flavour, though ſaline and ſharp to the 

taſte, is very diſagreeabe. 

2. Its ſpecific gravity is 1836 according to 

Kirwan. | 
3. It decrepitates in the fire, by which it alſo 
melts, "0; 

4. It may be volatiliſed by fire, without be- 

ing decompoſed. I 

5, It diſſolves in three times its weight of 

water, either hot or cold. 

6. When urged by the blow-pipe on a piece 
of charcoal, it exhibits nearly the ſame 
phenomena as common falt. 5 

7. Diſſolved in nitrous acid, it makes 49% 

regia. | | 

8. With the nitrous ſolution of ſilver, it takes 

a cloudy appearance. | 

9. The acid of tartar cauſes a precipitation 

from its ſolution. But 

10. Neither fixed alkali, nor the mixture of 

| marine ſelenite make any precipitation in 
its ſolution. 
11. One hundred parts of this neutral falt, 
contain about thirty of real marine acid: 
ſixty-three of vegetable alkali, and ſeven 
of water. : | 


5 i 


0 


| 
| 
| 
| 
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It is found in ſome bogs in Picardy, and 

in ſome mineral waters at Normandy, ac- 

_ cording to Monet, quoted by Kirwan : 
Mongez adds alſo the fea water as con- 
taining this ſalt, and that it is never found 
in large quantities, although its component 
parts are abundantly produced by nature. 


* 


SECT. 176. (Additional.) 


Mild vegetable Alkali. Alkali vegetabile gera- 
tum. Lat. AlFali vegetal acre. French, 


This ſalt was formerly confidered as a pure 
alkaly, known by the name of potaſh, and ſalt 
of tartar : but ſince the diſcovery of the aerial 
acid (Set. 167), it is very properly claſſed 
among the neutral ſalts: and ought to be call- 
ed aerated potaſſe, the epithet aerated indicating 
much better the nature af its neutraliting acid, 
than the uncouth and improper expreſſion of 
Mephitic adopted by the French which always 
conveys a ditguſting idea of putreſcence by no 
means applicable to the aerial acid, But of all 
the languages of Europe none is ſo full of inde- 
licate terms as that of our (ſo called) palile neigh- 
bours, the Italians only excepted. 


This 
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This neutral ſalt refults from a combination 
of the vegetable alkali with the aerial acid: and 
is hardly ever found native, unlefs in the 
neighbourhood of woods deſtroyed by fire. See 
Note a to Sect. 174 concerning the exiſtence «f 
alkalies in vegetables, — to their combi. 
tion and incineration. 

In the year 1774, at Dovat in Flatiders, 2 
ſpring was diſcovered ſurrounded by a wall, 
whole waters, beſides other impregnations, con- 
tained eleven grains of this mild vegetable 
| alkaly in a pint. 

Although this ſalt is a neutral one, if always 
poſſeſſes a ſuperabundance of alkaly, of which 
it diſplays the properties, though with leſs effi- 
cacy than pure alkalies, viz. 

1. It effervefces with acids, which are ſtronget 
than the derial, and of courſe expel it from 
its union with the al kali. 

2. Turns green the vegetable blue colours. 

3. And produces an urinous alkaline taſte in 
the mouth. 

4. It is diſſolved in four times its weight of 
cold water, and in a leſs quantity if it be 
hot. 

It fuſes on the fire, looſes its aerial acid, 
leaving behind the pure vegetable alkali. 

6. It ſerves as a flux to earthy ſubſtances : 
and 

7. Is decompoſed by the ponderous and the 
calcareous earths, which have a greater 
affinity to the aerial. acid, than to the ve- 
getable alkali. 

8. On 
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8. On being expoſed, on a piece of charcoal, 
to the flame urged by the blow-pipe, it 
- melts, and is abforbed by the coal; but, 
9. In the metallic ſpoon, it forms a glaſſy 
bead, which becomes opake when cold. - 


SECT. 177. (126.) 


Vitriohc acid ſaturated with mineral alkali. 
Glauber's ſalt. Alkali minerale vitriolatum. 
Sal mirabile Glauberi. Alkali mineral vi- 


triole, (or vitriol de ſoude, according to Mr. 
Morveau) French [a]. 


This is a neutral ſalt, prepared by nature, 
(as well as by art) containing more or leſs 


of 


(a] This falt reſults from the combination of vitriolic acid 
with mineral alkali. Its properties come near to thoſe of 
vitriolated tartar in Sect, 173, from which it only differs on 
account of its baſe. 

1. Its flavour is cooling, but it 

2. Is of a very bitter taſte. 

3. Its cryſtals, which are of various forms (all derived from 

a rectangular octahedral priſm, ending in a kind of a 
wedge at each end) effloreſce when expoſed to the air; 
and by heat, they loſe half their weight, 

4. Melts in the fire : and when it is urged conſiderably, 

5. It is volatilized. | 

6. It diſſolves in four times its weight of cold water; and 

only in three times, if in the temperature of ſixty degrees 
of Fahrenheit. But, 

Vor. I. Aa 7. In 


354 NEUTRAL $ALTS. Sect. 177. 


of iron, or of a calcareous earth, from which 
ariſes alſo ſome difference in its effects, when 
internally uſed. It. ſhoots eaſily into priſmati- 
cal criſtals, which become larger in proportion 
to the quantity of water evaporated before the 
criſtallifation. When laid on a piece of burn- 
ing charcoal, or elſe burnt with a phlogiſton, 
the vitriolic acid diſcovers itſelf by the ſmell 
reſembling the bepar ſulphuris, | 
It is found in a difiolved ſtate in ſprings and 
wells [5], and in a dry form on walls, in ſuch 
places where aphronitrum has effloreſced through 
them, and the vitriolic acid has happened to be 
preſent ; for inſtance, where marcaſites are 


* 2, — 


7. In warm water, it diſſolves in an equal weight, 

8. The nitrous and marine acids, and even the cauſtic fixed 
vegetable alkali, decompoſe this ſalt, according to Berg- 
man, on account of their double affinities. 

9. On the charcoal, it is fuſed by the flame urged by the 
blow pipe, and leaves behind an yellow, or reddiſh mals, 
(as the vitriolated tartar of Sect. 173 does) which gives 
out an hepatic ſmell, particularly if a little vitriolie 
acid be added to it. This mals is a true ſulphur, pro- 
duced by the vitriolic acid united to the phlogiſton of the 
charcoal, and by the reaction of the alkali on the ſul- 
phur, an Hear ſalphur is is then produced, as its ſmell 
indicates. ; 

10. According to Kirwan, 1co parts of this ſalt contain 
about fourteen of the real vitriolic acid ; twenty-two of 
the mineral alkali; and ſixty- four of water. | 

[] Some of the lakes in Siberia and Aſtracan, and many 

ſprings in other places, contain this ſalt, Berg. Sciag. Set. 47. 
It is found in the ſea water, and alſo in the earth at ſeveral 
parts of Dauphine in France, and in Lorraine; and ſometimes 
it germinates on the ſurface of the earth, according to MAenet, 


- 


auoted by Kirwan, 
roaſted 
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roaſted in the open air. This ſalt is often con- 
founded with the aphronitrum, or mild mi- 
neral alkali; and a learned diſpute once aroſe, 
which of theſe ſalts ought with the greateſt 
propriety to be called natron, Baurach veterum, 
al mirabile, or Epſom ſalt, whereas it might 
eaſily have been decided by chemical experi- 
ments, if their qualities had been regarded, in 
preference to their figures or their native places. 
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SECT. 178. (Additional) 


Cubic, or rather quadrangular Nitre. Alkali 
minerale nitratum, Lat. nitre cubique, French. 
Nitre de Soude of Morveau). 


This is the neutral ſalt which reſults from 
the combination of mineral alkali with nitrous 
acid. It has almoſt all the characters of priſ- 
matic or common nitre (Sect. 174), from which 


it only differs on account of its baſe; and takes 


its denomination from the figure of its cryſtals, 
which appear cubic. But it ſhould be called 
quadragular nitre; becauſe its cryſtals are 
truly Rhomboidal, their obtuſe angles being 
of about 100 degrees, and the acute ones of 
80. For want of preciſion in obſerving this 
ſmall difference, this nitre has been called 


Cubic. 
Aa 2 / This 
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This ſalt rarely occurs, but where marine 


plants putrify. According to Bowles, quoted 
by Kirwan, it is found native in Spain. 


1. Its ſpecific gravity is 1870. 


2. Expoſed to the air, it is more alterable, 


and attracts moiſture more powerfully than 
priſmatic nitre. 

According to Mongez, it requires only twice 
; its 2 of AT be diffolved : 
but Kirwan ſays, that in the temperature 
of ſixty degrees of Fahrenheit, three times 
its weight of water are ſufficient for its 
ſolution. | 
4. Expoſed to the flame of the blow-pipe, 
it melts like common priſmatic nitre, and 
remains fixed on the metallic ſpoon ; but 
if put on a piece of charcoal, takes flame 
by the addition of its phlogiſton, making 
a kind of decrepitation. But, according to 
Mongex, 

5. Its flame is yellow, inſtead of the blue 
that is given by the priſmatic nitre in 
ſimilar circumſtances. | 
6. According-to Kirwan, the vegetable fixed 
alkali decompoſes, it, without forming; a 

viſible precipitate in its ſolution. _ 

7. Neither does the tartarous acid precipitate 

any thing from it. 

8. The vitriolic acid expels from it the ni- 

trous, and forms Glauber' ſalt. 

9. With the marine acid, it forms agua 
regia. 
| 10. 
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10. According to Kirwan, one hundred parts 

of quadrangular nitre, contain about 29 
of nitrous acid, 5o of mineral alkali, and 
21 of water. 


SECT. 179. (129.) | 


come Salt, or Sea-Salt. Alkali minerale 
falitum. Sal commune, Lat. Sel commun, Sel 
die cuiſine, French. | 


This ſalt ſhoots into cubical cryſtals during 
the very evaporation ; crackles in the fire, and 
attracts the humidity of the air [a]. 


A. 
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[a] This is a perfect neutral ſalt, compoſed of marine or 
muriatic acid, ſaturated with mineral alkali. It has a ſaline 


but agreeable flavour. 


It requires about four times its weight of cold water to be 
diſſolved, and nearly the ſame quantity of boiling water. 
Macg. But according to Kirwan, it only requires 2,5 its 
weight of water to be diſſolved in the temperature of ſixty de- 
grees of Fahrenheit, This ſalt always contains ſome part 
formed with a calcareous baſe ; and, in order to have it pure, 


it muſt be difſolved in diſtilled water; then a ſolution of mi- 


neral alkali is to be poured in it, until no white precipitation 
appears; then by filtrating and evaporating the ſolution, 2 
pure common ſalt is produced. Macg. | 
Its figure is perfectly cubic, and thoſe hollow pyramids, or 
tremies as the French call them, as well as the parallelipi- 
pedes formed ſome times in its criſtalliſation, conſiſt all of a 
quantity of ſmall cubes diſpoſed in thoſe forms. Macg. 
Its decrepitation on the fire, which has been reckoned by ſome 
as a characteriſtic of this ſalt, althongh the vitriolated tartar, 
Aaz nitreus 
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A. Rock ſalt, foſſil ſalt. Sat montanum. Oc- 
curs in the form of ſolid ſtrata in the 
earth [9] 

I. With 
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nitrous lead, and other ſalts, have the ſame property, is owing 
chiefly to the water, and perhaps alſo to the air of its cryſtal- 
liſation. Macquer. 

Its ſpecific gravity is 2120. Kirwan, 

The acid of tartar precipitates nothing from it. 

One hundred parts of eommon ſalt contain thirty-three of 
real acid, fifty of mineral alkali, and ſeventeen of water. 

It is commonly found in ſalt water and ſalt {prings, in the 
proportion of even thirty-fix per cent. 

It is found alſo in coals, and in beds of gypſum. Kirwan. 

This ſalt is inalterable by fire, though it fuſes, and becomes 
more opake: nevertheleſs a violent fire with the free acceſs of 
air, cauſes it to evaporate in white flowers, which tick to the 
neighbouring bodies. Macquer. 

It is only decompoſed, as Mae quer affirms, by the vitriolic and 
mtrous acid; and alſo by the byracic (or ſedarive) ſalt of 
Set. 165. But althongh nitre is decompoſed very eaſily by 
arſenic, this neutral marine ſalt is noways decompuſed by the 
ſame. Ser note e to Sect. 170, concerning its der» mp?ſation by 
the calx of lead. According to Mongez, the fixed vegetable 
alkali, when cauſtic, decompoſes alſo this marine ſalt, 

It preſerves from, corruption, almoſt all ſorts of animal food 
much better for wie than any other ſalt, as it preſerves them 
without deſtroying their taſte and qualities; but when applicd 


in to all a quantity, it thea forwards their corruption. 
Macguer. | 


[5] Ofball natural ſalts, this is the moſt abundantly fur- 
niſhed by Nature in various parts of the world; being found in 
large maſſes, occupy ing great tracts of land, It is generally 
formed in ſtrata under the iurface of the earth, as in Hungary, 
Moſcovy, Siberia, Poland. Calabria, F, Zypt, Ethiopia, ayd 
the Eaſt Indies. In England, the falt mines at Northwich are 
in a high ground, and contain it in layers or ſtrata of various 
colours, of which the yellow and brown are the moſt plentt- 
ful, as J nave obſerved on the ſpot, which 1 vifited in June 

— |: 


= 
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1. With ſcaly and irregular particles. Sal 


montanum, particults indeterminatis. 


1. Grey, and 
b. White le, theſe are the moſt common, 


but the following are ſcarcer. 

c. Red. 

d. Blue, and 

e. Vellow, from Cracow in Poland, England: 
Salzberg, and Tirol. 

2. Cryſtallized rock ſalt. Sal montanum 
cryſtallizazum. Sal gemme, 

a. Tranſparent, from Cracow in Poland 4]. 


1782, in- company with my worthy and learned friend Mr 
Volta, profeſſor of Natural Philoſophy in the Univerſity of 
Pavia, and well known by his great abilities, and many diſ- 
coveries in that branch of knowledge. The mine into which 
we deſcended, was excavated in the form of a vait dome, or 
vault under ground, ſupported by various columns of the ſalt, 
that were purpoſely left to ſupport the incumbent weight, 
And, the work-men having lighted a number of candles all 
round i its circumference, it furniſhed us with the moſt agree- 
able and ſurpriſing fight, whilſt we were deſcending in the 
large tub, which ſerves to brin the lumps that are broken 
from the mine, &c. See the deſcription of the famous ſalts 
mines of IVieliczka in Poland, by Mr, Berniard in the Fournal 
de Phyfiquc, vol. 16. for 1780, pag. 459, in which the mica- 
culous tales concerning thoſe ſubterraneous habications, vil- 
lages, and towns, are reduced to their proper magnitude and 
eſtimate. The Editor. 

[c] From the Tranſilvanian and Hungarian ſalt· mines. 
Brunnich. 

[4] And alſo from Tranfilvania, Sometimes there are drops 
of water included in them. The various kinds of ſalt from 
the Poliſh miges are deſcribed by Dr. Schober in the Ham- 
burg Magazine. Thoſe of Tranfilvania, will appear in the 
next volume of the Daniſh Royal Scciety of Sciences, among 
wy hiſtorical account of the mines of that country, Brunnich, 
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SECT. 180. (130.) 


B. Sea- Salt. Sal marinum. 


4 


This ſalt is produced alſo from ſea-water, 
or from the water of ſalt- lakes, by evaporation 
in the ſun, or by boiling, 

The ſeas contain this ſalt, though more or 
leſs in different parts [e]. In Siberia and Tar- 
5 tary, 


* 8 ia 
_— 


ſe] The method of extracting the ſalt from ſea water, con- 

ſiſts in evaporating the water either by fire after it is put on 
large flat pans of lead, or by letting it evaporate by the heat of 
the fun in hot climates. Several parcels of flat ground under 
the mark of the high tides, and properly furrounded by dikes, 
are diſpoſed, near the ſea, into many compartments, the laſt 
of which are well lined with clay, and properly beaten in an 
even horizontal ſurface. So that when the ſea- water is allowed 
to run into theſe. after it has partly evaporated in the former 
ones, the heat of the ſun in a few hours evaporates it enough 
to cryſtalize the falt, which falls to the bottom, and is drawn 
out with a flat piece of board at the end of a pole, &c. 

But in the cold climates, much labour and fuel may be 
ſpared, by letting the ſea water ſtand to freeze; and after ſe- 
parating the ice, which is only formed of the watery particles, 
the remaining brine contains a much larger quantity of ſalt, 
which may be very ſoon evaporated by fire. This method, 
as T have been informed by General Baur, has been already 
practiſed with great ſucceſs in Ruſſia, and perhaps it is alſo 
now uſed in various other parts of the North, 

It is ſaid (vol. I. of Rome de V iſle's Cry/ta/ograph, pag. 375) 
that the ſalt water in the Baltic- ſea, contains one ſixty- fourth 
part of its weight of ſalt; that of the ſea between England 
and Flanders, contains the 32th part; that of the coaſts of 
Spain, 
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tary, t there are lakes that contain great . 
tities of it [/]. 


SECT. 187. (131 
C. Spring Sea-Salt. Sal fontanum [g. 


Is produced by boiling the water ofthe fountains 
near Halle in Germany, and other places [5]. 

Near the city of Lidkoping, in the province 
of Weſtergotland, and. in the p of Dal, 


8 


Spain, one ounce in the pound; and that beben the Tropies, 
one ounce and a half, or even two ounces, viz. one eighth 
1 of the whole. From this may be ſeen the great advantage 
of ſeparating the brine of the ſea- water in cold climates, by 
the above freezing method, before it be ſet over the fire for 
evaporation, Editor. x 
[/] The lake Yelton, beyond the River Volga, ſupplies all 
| Ruilia with ſalt, See Philoſ. Tranſ. vol. 77. and Forter's In- C 
troduction to Mineralogy, page 32. 
| g] Salt fountains are very common in various parts of 
| Europe, and elſewhere, ſo that hardly any kingdom is abſo- 
lutely diveſted of one or other of the kind. At leaſt, we 
know that ſuch ſalt ſprings are found in Lorraine, Alſatia, 
Franche-Comté, and Gaſcony, Provinces of France; in the 
Palatinat of the Rhine, Spira, Heſſe, and Lunebourg in Ger- 
many; Halle in Saxony; in Oſtrogothland, Weſtmanland, 
&, &, Mongex. 
[hb] Theſe al waters are evaporated, firſt by raiſing the. 
water into reſervoirs, from whence they are diſperſed through 
troughs with holes, and fall down on heaps ot thin branches 
of wood, in order to expoſe a multiplicity of ſurfaces to evapo» 
nation by the action of the air, in long galeries. The remaining 
brine is evaporated in large fat pans of lead, till the ſalt is, 
formed, as was above ſaid of the ſea ſalt. | The Aditor. 
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falt-ſprings are found, but they contain ver 
little ſalt : and ſuch weak water is called len 
by the Swedes [i]. 


SECT. 182, (139.) 


Borax [a]. 


This is a peculiar alcaline ſalt, which is ſup- 
poſed to belong to the mineral kingdom, and 
cannot be otherwiſe deſcribed, than that it is 
- + + + + » Cifloluble in water, and vitreſcible; 
+ + + + » +» that it is fixed in the fire; and melts 

to 


—— — — ——_— 
— 
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{i] This diviſion of the natural common ſalts is generally 


adopted, and not without reaſon, ſince the taſte of all differs 


a little from one another, which depends on the leſs or 
greater mixture with heterogeneous ſubſtances, For out of 
the pureſt of theſe ſalts, a little of an earthy ſubſtance may 
Mill be precipitated, which diſſolves in acids, and ſeems to be 
of a calcareous nature, How common ſalt is produced in the 
earth, and from whence the great ſtore of it in the ocean is 
ſupplied ? naturaliſts have laboured in conjeturing, but have 
not proceeded farther, The Author, © 

ſa] This is an imperfect neutral ſalt, compoſed of mineral 
alkali, nearly ſaturated with the boracic acid already deſcribed 


in Sect. 165, Its diſcovery in Europe has been mentioned in 


Note @ to that Section. It is ſaid alſo, that borax has been 
found in ſome coal-pits of Saxony, This fact is mentioned by 
Mr. Kirwan; and Mr, Mongez ſays that it is found naturally 
formed and cryſtallized on the bottom of the lake Necbal, in 
the Sembal, a province of the kingdom of Thibet; in ſome 
caverns in Perſia, in the Mogul's, empire; in the iſland of 
| Ceylon 


VS * 
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to a glaſs, which — is afterwards diſſoluble 
in water [6]. | 
Many 


Ceylon as wel as in the neighbourhood of Halberſtadt in the 
Lower Saxony. 

When the Author publiſhed this mineralogy, the ſame an- 
cient doubts continued to ſubliſt, viz. whether borax was 
a factitious or natural ſubſtance: but fince the year 1772, when 
Mr, d' Engeſtrom recieved from Mr, Grill Abrahamſon, ſome 
tincal ſent to Sweden in cryſtalline form, as dug out of the 
earth in the kingdom of Thibet, where it is called pounxa, my 
pwn and houi poun, and the diſcovery of Mr, Hoeffer in the 
lagoons of Tuſcany, mentioned in the note to Se. 165; it is 
now beyond all doubt, that this neutral ſalt is a natural pro- 
duction, as Mr. Kirwan aſſerts. 

It is remarkable, that near 40 years ago, doctor Hill, in his 
notes to Theophra/lus's Treatiſe on Stones, aſſerted that borax 
was a ſalt made by evaporation of an ill-taſted and foul water, - 
of which there were ſprings in Perſia, Muſcovy, and Tartary. 
But he was hardly believed, on account of the many bold aud 
groundleſs afſertions, of which he had been found guilty in 
almoſt all his numerous works. Mr. Beaumé at Paris pro- 
tended to have diſcovered the method of making the ſedative 


ſalt (and of courſe the borax, which is a combination of this 


falt with mineral alkali) by-a long maceration of greaſy and 
enrthy ſubſtances ; but nobody has yet been able to verify 
bis fanciful diſcovery, The Editor, 

L] Borax, in the ſtate in which it is naturally found, 

1. Requires about eighteen times its weight of water to 
diſſolve it, in the temperature of fixty degrees of Fabren» 
heit, 

2. Its ſpecific gravity is = 1740, 

3. Its taſte is aſtringeut and ſtyptic : and 

4. It effloreſces when expoſed to the air. 

5. It does not efferveſce with the mineral acids, except they 
be heated ; and then but flightly, 

6, When heated, it loſes four-tenths of its weight. 

„ If vitriolic acid be added to a ſolution of borax, the 
ſedative ſalt will be ſeparated, and ſ im on the ſurface 
in 
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Many experiments have been * with it, 


in order to diſcover its origin and conſtituent 
parts, of which an account is given in chemical 
books [c]; and its following qualities are to be 
obſerved. 

1. It delle and froths in the fire, as long as 
any humidity remains in it; but melts af- 
terwards very eaſily to a tranſparent glaſs, 
which, as it has no attraction to the phlo- 
giſton, keeps itſelf in the form of a pearl 
on the charcoal, when melted with the 
blowpipe. 

* | 2, It 
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in the form of white ſcales (ſee note þ to page 3 16). The 
filtrated liquor will, by evaporation, yield Glauber's ſalt 
SeR. 177. Kirwan, 

Fc). o..-. . + + Phe unrefined borax which is 
brought to Europe under the name of tincal, looks like ſoft 
ſoap, is fat, and covers or encruſts the borax-cryſtals, The 
mine-maſter Mr. Swab, who has had an 'opportunity of mak- 
ing experiments upon this incal, has publiſhed them in the 
Acts of the Royal Academy of Sciences at Stockholm for 1756. 
He fays, that he has found in it a martial earth, and a fat 
ſubſtance, which, to ſmell and other circumſtances, comes 
neareſt to a mineral fat: as likewiſe, that pure borax does 
not yield any hepar fulchurts, when united with a phlogiſton 


. and a vitriolic acid; from which he concludes, that borax is 


prepared from its own particular mineral ſabſtance. 

Profeſſor Pott and Mr. d' Henouville have very carefully 
examined the refined borax; and from their experiments, which 
have been publiſhed, it is evident, that it is of a particular 
nature; however, there remains to known for certain, from 


What it is prepared by the Indians: for, if it is produced from 


a mineral ſubſtance, as is very probable, there muſt exiſt other 
mixtures and compoſitions, which are yet unknown to the 
leartied world. 


1 
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2. It changes the ſyrup of violets into green: 

and precipitates the ſolution of allum, and 
that of metals, made with acids [d]. 

3. It unites with mineral acids 
from which ſhoot very fine and fubtile 
hair-like cryſtals, called ſa! ſedativum 
_ P 
mi 


* * * 


— — 
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I have alſo found in the finca, ſmall bits of leather, bones 
and ſmall pebbles, whence there is no certainty to be con- 
cluded on from its examination; but, if it ſhould happen, 
that it is prepared from animal ſubſtances, it muſt be allowed, 
that nature has formed an alcaline falt in the animal kingdom, 
which anſwers to the fixed acid ſalt in the human uriae, called 
ful fuſibile m crocoſmicum, and which has been firſt accurately 
deſcribed by Mr, Margraff, in the Memoirs of the Academy 
of Berlin. | | 

Some years ago a report was propogated from Saxony, that 
ſomebody had there diſcovered a ſubſtance out of which borax 


could be made, and alſo the art of preparing it: but nothing 


more has ever tranſpired fince, than that the author ſhewed it 
in ſecret to his friends, and. gave a deſcription of it, which 
only was intended to miſlead. them, if he really did poſſeſs the 
art, The Author, © 


[d] One hundred parts of purified borax contain thirty-two 


of real boracic acid, ſeventeen of mineral alkali, and forty-ſeven 


of water ; but of the mineral alkali, only about five parts are 
ſaturated ; and hence, in many caſes, borax acts as an alkali, 
Kirwan. | 
Borax takes nearly an equal weight of acid (the boracic 
2 before the alkaline properties intirely diſappear. Berg. 
ciagr, 
From ſome experiments lately made, I found that both tin. 


cal and purified borax, required twice their weight of ſedative | 


ſalt, (the boractc acid) to neutralize them perfectly, ſo that 
they would no longer change vegetable blues to a green 


colour. Hithering, 


and 


4 


with /itmus, or ſuccus heliotropii, 


. 
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and the ſyrup of violets, diſcovers marks 
of acidity [e]. 

4. When it has been united with the vitriolic 
aeid and a phlogiſion, no * ſulpburis 
is produced. _. | 

5. After being refined, it ſhoots i into irregu- 
lar figures: but the cryſtals, which form 
themſelves after the firſt operation, and 
are called borax, conſiſt of flat octagonal 
priſms, flat at the extremities, and with 
their angles cut off or truncated | f }. 


* 


e] See Sect. 165. 

F] Borax is imported from the Eaſt Indies to Europe, in 
a very impure ſtate, in the form of large flat hexangular, or 
irregular cryſtals, of a dull white greeniſh colour, greaſy to 
the touch, or in ſmall cryſtals, cemented together, as it were 
by a raneld, yellow iſh, oily ſubſtance, intermixed with marls, 
gravel, and other impurities. In this ſtate, it is called chry/o- 
colla or tincal. Kirwan. 

In all probability, theſe oily ſubſtances are purpoſely mixed 
with tincal by the Indians, to hinder its efloreſcence or de- 
caying, on being expoſed to the air, and this ſeems to have 
furniſhed the miſtaken idea to Mr. Beaumè for the pretended 
diſcovery of making borax out of fat ſubſtances, as above men- 
tioned, at the end of note a. The Editor. 
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SECT. 183. ( Additional.) 


Mild mineral alkaly. Natron, the Nitre of the 
ancients. Alkali minerale aeratum, ſeu acido 
aereo ſaturatum. g 


This neutral ſalt is a combination of the 
mineral alkaly with the aerial acid: or fixed air. 
It is found plentifully in many places, particu- 
larly in Africa and Aſia, either concreted into 
cryſtallized ſtrata, or fallen to a powder; or 
effloreſcing on old brick walls; or laſtly, diſ- 
ſolved in ſprings. It frequently originates from 
decompoſed common ſalt. I am not ignorant 
that the acid of common ſalt adheres weer 


to its baſis, ſo as not to be expelled by fire; 


but perhaps the viciſſitudes of the atmoſphere 
ating for ages, may be more powerful. In 
immenſe. plains covered over with this alkaly, 


ſcarcely any common ſalt is found upon the 


ſurface, but the deeper you dig, the more it 
1s contaminated by it, the common falt being 
yet undecompoſed for want of acceſs of air. 
Bergman Sciagr. | 
This is au imperfect neutral ſalt, and was 
formerly conſidered as a pure alkali, but the 
diſcovery of the aerial 2 ($ 167.) has ſhewn 
the miſtake. 
I. It has nearly all the properties of mine- 
ral alkali (§ 170.) but with leſs energy. 
2. The 
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2. The vegetable blue colours are turned 
green by this ſalt; it effloreſces with acids; 

and has an urinous taſte, 

3. It is ſoluble in twice its weight of cold 
water, but if the water is hot, an equal 
weight 1s ſufficient for its ſolution. 

4. It effloreſces when expoſed to the action of 
the atmoſphere. 

5. It fuſes eaſily on the fire, but without 
being decompoſed. 

6. Facilitates the fufion of vitrifiable earths, 
and produces glaſs more or leſs fine, ac- 
cording to their qualities. 

7. It is decompoſable by lime and ponderous 

carth, which attract the aerial acid. 

8. And alſo by the mineral acids; but theſe 
expel the aerial acid of this ſalt, by ſeiz- 

ing its alkaline baſis, Mongex. 

Wallerius confounds this falt with the A. 
Pbrontirum of Sect. 215 Gre, calls it Halinitrum, 
when 1t contains fome p ogiſton. It is often 
'confounded alfo with t 7 etre d' houſſage 
of Sect. 174. and that of Se I . Mr. Kabel, 
quoted by the ſame Wallerivs, ſhowed that 
it exiſts in ſome vegetable earths, and takes 
it to be the cauſe of their fertility ; but this 
only can be on account of its combination 
with the oily parts of them, and forming a 
kind of ſoap, which is miſcible with the wa- 
fery juices, the whole upon the principle al- 
ready ſtated in Sect. 34, and more fully treated 
of in Rozier's Di&ionaire d Agriculture in 
French. The Editor. 
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SECT. 184. (Adden) 


1 | . 16 3% þ N 8 - » a . 1 W Fa 
Vitriolic ammoniac. Alkali volatile vitriolatum, 


This neutral falt was called fecret ſalt of 
Glauber, and is a combination of the volatil 
alkali; with vitriolic acid; It is ſcarcely found 
any where; but iy places where the phlogiſti- 
cated fumes of vitriolic acid arife from burnin 
ſulphur; arid are abſorbed in putrid places by 
the volatile alkaly [Z]. Thus, at Fahlun the 
acid vapour from the roaſted minerals; pro- 
duces this ſalt in the neceſſary-houſes. It is 
ſometimes alſo formed in the craters of Vol- 
canos, Bergman Sciagr. [G]. 1185 
1. This 


„ - . - * 
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[a] As volatile alkaly may be obtained in large quantities 
from pit- coal, and ptoduced by proceſſes not dependant upon 
putrefaction, there is reaſon to believe that the vitriolic am- 
moniac may be formed in ſeveral ways not noticed by this 
author, Miibering. TY 3 
[o] It is ſaid to have been found in the neighbourhood of 
Volcanos, particularly of Mount-Veſuvius, where, indeed, it 
might well be expected: yer its exiſtence ſeems dubious, fince 
Mr, Bergman could ſcarce find any trace of it among the va- 
rious ſpecimens of ſalts from Veſuvius, which he examined. 
The reaſon probably is, that the vitriolic acid diſengaged by 
the combuſtion of ſulphur, is in a phlogiſticated ſtate : and 
all its combinations in this ſtate, are eafily decompoſed by the 
marine acid, which plentifully occurs in Volcanos, 


It 
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1. This ſalt is of a friable texture, and has 
an acrid and urinous taſte, 

2. Attracts the moiſture of the atmoſphere. 

3. Is very ſoluble in water, it icon only 
twice its weight of cold water, or an equal 
weight of boiling water, to be diſſolved. 

4. It becomes liquid on a moderate fire: but 
if urged, 

5. It becomes red hot, and volatilizes. 

6. The nitrous and muriatic acid decompoſe 
this falt by ſeizing the volatil alkali. But 
7. Lime, ponderous earth, and pure fixed 
All ili, ſet the volatil alkali free, and com- 
bine with the vitriolic acid. 

8. According to Kirwan, one hundred parts 
of this ſalt contain about 42 of real vitriolic 
acid: 40 of volatil alkali; and 18 of water. 

This vitriolic ammoniac is eaſily known; for 
if quick- -I1me, or fixed alkali be thrown 
ito its ſolution, the ſmell of the volatil 
alkali is perceived; and if this ſolution be 
poured into that of chalk or ponderous 
earth by the nitrous acid, a precipitate 
will appear. Kirwan. 


* 
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It is alſo ſaid to be found in the mineral lakes of ruth, 
which is much more probable: as the vitriolic acid when 
united to water, cafily parts with phlogiſton, and recovers its 
ſuperiority over other acids. 

It is ſaid alſo, that this neutral ſalt is found on the ſurface 
of the earth in the neighbourhood of Turin. Xirwan. 


\ 
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SECT. t85. (Additional) 
Nitrous Ammoniac. Alkalt volatile nitratum. 


This is a neutral falt, which reſults from the 
combination of the nitrous acid with the volatile 
allali. It is frequently found in the mather- 
liquor of miire. When mixed with a fixed 
alkali, the volatile betrays itſelf by its ſmell. 

1. It is of a friable texture, of a ſharp bitter; 

and of a nitrous, or cooking. taſte. 

2. According to Mongez, it attracts the 
moiſture of the atmoſphere; but Romè de 
Viile aſſerts, that its cryſtals are not deli- 
queſcent; the experiment may be caſily 
tried, and the truth aſcertained, 

3. It is ſoluble in cold water; but half the 
quantity of water, if boiling, is ſufficient for 
diſlolving it. | 

4. It liqueties on the fire, and afterwards it 
becomes dry. | 

5. It detonates with a yellow flame, before it 
is red-hot: and what is peculiar to this 
ſalt, it needs not, like common nitre, the 
contact of any coinbüſtible matter for its 
detonation, trom whence it appears that 
the volatile alkaly itſelf poſſeſs a great thare 
"20E phlogiſton. 
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6. Its component parts, viz. the nitrous acid 
and the volatile alkali, are not very inti- 
mately united: and of courte, 

7. It is eaſily decompoſed by all the ſubſtances 

that have any affinity to either of them. 
Mongez. | 

8, Mixed with the muriatic acid it makes 
aqua regia, _ 

9. One hundred parts of this neutral alt, 
contain 46 of nitrons acid, 40 of volatile 
alkali ; and 14 of water, as Mr. Kirwan 
thinks, 


SECT. 186. (132 and 141, 


Native ſalt ammoniac. Sal ammoniacum natural. 
4 | 3 * a | 
The muriatic (or marine) acid faturated 
with a volatile alkali: Acidum ſalis communis 

alcali volatili ſaturatum [a]. 
It 


— 


1 
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Ca] This is a perfect neutral ſalt, reſulting from the com- 
bination of marine acid with volatile alkali. 
1. Its taſte is ſharp, acrid and urinous; and it 
2, Has a peculiar property not found in any other ſalt, viz. 
3. It is tough in a certain degree, being capable of a very 
ſenſible flexibility, without breaking. 
4. It is foluble in water: and produces a great cold with ice, 
g. According to Mr, Mongez, it requires ſix times its 


weight of cold water to be diflolyed ; but boiling water 
| diffolves 


— ">. —_ 
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It is of a yellowiſh colour, and is ſublimed 
from the flaming crevices, or fire- ſprings, (el 
brunnarne) at Solfatara near Naples [6] 


- —_ 


— 1 


diſſolves an equal weight of this ſalt, According to 
Kirwan 3,5 times its weight of water at the temperature 
of ſixty degrees, are ſufficient for its ſolution, 

6. Is very volatile ja the fire. 

7. Lime, calcareous earth, and fixed alkali, decompoſe this 

ſalt, by ſetting free the volatile alkali: on the contrary, 

8. The vitriolic and nitrous acid ſeize the alkaline baſe, 

and diſengage the marine acid. | | 
9. Its ſpecific gravity, according to Kirwan, is=1420. 

10, It makes aqua os when mixed with nitrous acid, 

11. This ſalt diſſolves copper: and | 

12. Wholly evaporates, when laid on a hot iron. 

[ If that hypotheſis could he proved true, which hofds 
that volcanos and ſubterranean fires ariſe from flates, formed 
from vegetables, animals, and the humus ater or mould, 

ixed together (See the Author's note to Sect. 203.), the 
origin of the ſal ammoniac at Solfatara' would eaſily be diſco» 
vered: fince we know that petrifactions diſcover a principle 
within them, which contains the /al urinoſum, The Author, 

Ammoniacal ſalt is alſo found efloreſcent on the ſurface of 
the earth, or adherent to rocks in a powdry form; and ſome- 
times as hard as ſtones, in Perſia, and in the country of the 
Kalmuks. Mongex. 

It is found native of different colours, grey, black, green, 
and red, in the neighbourhood of Volcanos, in the caverns 
or grottos of Puzzuoli, and in the mineral lakes of T»ſcany, in 
ſome mountains of Tartary and Thibet, and alſo in various 
clays, Aran, 
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SECT. 187. (Additional.) 
Aerated (or mild) volatil alkali . Alkali volatile 


acratum. 
1 . 1 


This neutral ſalt reſults from the combina- 
tion of volatile alkali united to the“ aerial acid. 
It was formerly conſidered as a pure alkali, but 
the diſcovery of the aerial acid (or fixed air) 
has ſhewn it to be a true neutral ſalt, though 
imperfect; as it retains ſtill all the properties 
of an alkaly, though in a weaker degree, on ac- 
count of its combination with the aerial acid, 
which is itſelf the moſt weak of all acids, aud 
of courſe other ſtronger acids eafily diflodge it 
from its baſe, and from various ammoniacal 
ſalts. 3 | 
1. This imperfect neutral ſalt has an urinous 

taſte, and a particular ſmell, which is very 
penetrating, though leſs pungent than the 
pure volatile alkali of Sect. 171: and in tlie 
ſame manner, it turns the blue vegetable 
Juices green. But it 
2. Efterveſges with other acids ſtronger than 
the aerial one, which the pure or. cauſtic 
volatil alcali does not. 

3. It ſublimes very eaſily with a ſmall degree 

of heat: 3 

4. And diſſolves in twice its weight of cold 

water; but in a leſſer quantity, when this 

Aaſt is boiling hot. | 

pl; RT Dd & 17 5. It 
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5. It acts on metallic ſubſtances, chiefly on 
copper, with which a blue colour is pro- 
bac | 3 

Accordihg to Bergman, this ſalt was found 

in a well in London (Phil. Tranſ. for 

1767), at Frankfort on the Mein, and at 

Lauchſtadt. Mefi. Hierne, Henkel, and 

Brandt, have found alſo this ſalt in the 

vegetable earth, in various kinds of Argill, 

and in ſome ſtony ſubſtances. Mr. Vozel 
found it alto in ſome of the incruſta— 
tions at Gottingen; and-Mr. Malouin in 


ſome acidulous waters of France. Mongex. 


S ECT. 188. (Additional.) 


Obſervations on the preceding foſſil neutral 


ſalts. 


The four neutral ſalts already deſcribed in 
Sect. 176, 182, 183, and 187, viz. the Borax 
and the three aerated alkalis are called zmperfect, 
whilſt the other neutral ſalts have acquired the 
name of perfect, becauſe theſe laſt do not exhi- 
bit any of the diſtinguiſhing properties of their 
component parts. The three aerated alkalis 
have a very diſtinct alkaline character, as they 
turn blue- vegetable juices green, though not 
of ſo vivid a colour as the cauſtic alkali does: 
and the borax is capable of receiving almoſt an 


Bb4 equal 
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equal quantity of its ſedative apid, without loſ- 
ing all its alkaline properties. 

In general, thoſe neutral ſalts conſiſting of 
fixed alkalies combined with ac ids, are more 
ſaturated than thoſe compoſed of volatile alkali 
called ammoniacal ſalts ; : or thoſe called ate 
which laſt are only compoſed by the combina- 
tion of the aerial acid, united to any alkaline or 
earthy baſs. 

The aerated alkalis are called alſo by the 

name of mild alkalis, becauſe they poſſeſs no 
longer that ſharp corroding quality, which they 
exhibit when deprived of the aerial acid or freed 
air, in which caſe they are termed cawffic alkalis, 
as has been explained in the note to page 327. 
_ "Thee aerated alkalis differ alſo from the 
cauſtic ones, not only on account of the mild- 
neſs of their taſte, from which comes their epi- 
thet of mild alkalies, but alſo by their property 
of cryſtallizing, (See N' 4 and 5 of Sect. 167), 
and by their efferveſcing with other acids, 
which expel the aerial one, the weakeſt of ail 
acids we know. 

There are many other obſeryations which 
might be properly made in this place, concern- 

ing the various properties and peculiar pheno- 
mena of neutral falts: but as they would con- 
ſiderably augment the bulk of this Section, 
the curious reader is referred to the ample de- 
ſcriptions of them to be found in Macquer's 
Dictionary, under the reſpective titles of Sels 
neutres, chaux terrefire, and Coufercite, &c. The 
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THE FOURTH ORDER, 


Earthy Neutral Salts, Sales medii Terreſtre a 
SECT. 189. (124) 
Calcareaus earth cambined with vitriolic 


acid. Vitriolated calx. Selenite, Gyp/um. See 
Sect. 1 3. and following [4]. 
SECT. 


— 
— — — — 
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ſa] The compounds of earths and acids, which poſſeſs ſo- 
Jubility as mentioned, Ne 2 and Note g to page 10, are de- 
compoſed and N by mild, but not by phlogiſticated 
alkalis. Berg. $ diag. \ 57. 

[5] The gypſum, or plaſter, is not only found diſſolved in 
various waters; but alſo, in many places, it forms immenſe 
ſtrata, It is placed by all mineralogiſts among the earths, which 
it greatly reſembles ; but it rather belongs to the ſaline ſub+ 
ſtances of the neutral kind, as appears by its conſtituent parts. 
When burnt, generates heat with water, hut in a leis degree 
than lime does: (as was obſerved in note n to page 32). Berg. 
Sciag. H 59. 

This ſalt has a particular taſte, neither bitter nor aftrin« 
gent, but earthy, when applied to the tongue: and it is owing 
to it that ſome waters, chiefly from pumps and wells, are call- 
ed hard waters, becauſe they lay heavy on the ſtomach, 

It is inalterable w hilſt kept in a dry place: but on being 
expoſed to a moiſt air, it is much alter'd, and ſuffers a kind 
of decompofition. 

When expoſed to fire, ſo as to loſe the water off its cryſtal. 
lization, it aſſumes a dead white colour, It is what we call 


Plaſter 
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SEC T. 190. (Additional. ) 


Nitre of Lime. Terrene nitre. Cal nitrata, lat. 
Nitre Calcaire of Mr. Morveau. 


i This earthy ſalt is ſometimes found in water, 
but very ſparingly. It is ſaid that the chalk 


pe EI 
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plaſter of Paris (ſee note n to Sect. 13.) : but if the fire is 
too ſtrong, it melts and vitrifies, after loſing the vitriolic acid 
with which it 1s ſaturated, 

If put over a very hot iron, it becomes phoſphoric, 

It 1s decompoſed by fixed alkalis, which have a ſtronger 
attraction to its calcareous baſe. Mongesz. 

According to Kirwan, its ſolution mixes uniformly with 
the nitrous and marine ſelenite (Sect. 190 and 191); but is 
Precipitable by fixed alkalis, mild or cauſtic; and alfo by 
the ſaccharine acid, but not by the volatile cauſtic alkali, 
which diſtinguiſhes it from the Epſom ſalt of Sec, 196; - and 
from Alum of Set. 200, and following. 

The moſt famous quarries of Gypſum in Europe, are thoſe 
of Montmartre near Paris. See Journal de Phyſique for 1780, 
tom. 16. p. 289, and for 1782, vol. 19. p. 173. 

It is found alſo in the vegetable kingdom. Mr. Model 
found that the white ſpots in the root of Rhubarb, are a ſe- 
lenitical or gypſeous earth (Journal de Phy/. vol. VI. p. 14.) 

What is called foi! flour (farine faſſile in French) gene- 
rally found in the fiffures of rock and gypſeous mountains, 13 
very different from the agaricus mineralis of Sect. 5. and from 
the lac lunæ of Sect. 130: as it is a true gypſeous earth already 
deſcribed in Sect. 14. which, according to Mongez, is of a 
white and ſhining colour: though ſometimes it aſſumes a red- 
diſh or blueiſh colour, on account of ſome martial mixture. 

See in Seet. 13. and following, other var icties ang properties 


of the Oufceu ous cartb. 
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hills in ſome parts of France, become ſponta- 
neouſly impregnated with nitrous acid, W 
may be waſhed out, and after a certain time 
they will become impregnated with it again, 
Berg. Sciagr. 

It is a combination of the nitrous acid with 
calcareous earth. | 
1. Is deliqueſcent, and is ſoluble in twice 

its weight of cold water, or in an equal 
weight of boiling water. 

2. Its taſte is bitter. 

Is decompoled by fixed alkalies, which 

form the cubic, or the priſmatic nitres of 
Sect. 178 and 174. 

4. But cauſtic volatile alkali cannot decom- 

pole ut. 

It does not deflagrate in the fire; yet 
paper moiſtned with a ſaturated ſolution of 
it, crackles in burning. 

6. In a ſtrong red heat, it loſes its acid. 

7. Its folution does not trouble that of filver 

in nitrous acid, 

8. The vitriolic acid precipitates its baſis. 
As does likewiſe the acid of ſugar. 

19. One hundred parts of it contain, when 
well dried, about 33 of nitrous acid, 32 
of calcareous earth, and 35 of water. 

It exiſts in old mortar, and in the mother 
liquor of nitre and alſo in the chalk rocks near 
Roche Guyon, in France. Kirwan. 

This falt 1s found for the moſt part of a 
reddiſh colour ; and Wallerius ſays, that it 


has been found on the walls of a fartreſs at 


Upſal. Editor, 
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SECT. 191. (128.) 


Muriatic chalk, or fixed ſalt ammoniac. Acidun 
alis communis terra calcarea ſaturatum, lat. 
Muriate calcaire de Morveau, French, 


This ſomewhat deliqueſces, or attracts the 
humidity of the air: It is found in the ſea- 
water, See Sea, 21. [a]. 

| SECT. 


, —_ —_— 


[4] It is with great impropriety that this ſalt has obtained 
the name of ammon:ac, on account only of its being formed in 
the chemical laboratories, during the decompoſition of the 
ammoniacal falt with lime, in the proceſs for making the 
cnuſtic volatile alkali. In this caſe, the Muriatic acid unites to 
the calcareous baſis, while this laſt gives its water to the vola- 
tile alkali, which therefore comes over in a fluid cauſtic ſtate; 
but if chalk is employed inſtead of lime, the volatile alkali re- 
ceives the aerial acid inſtead of water, and comes over in a con- 
crete form ; in neither caſe, the new combination of calcare- 
7 ons earth with muriatic ſalt has any volatil alkali, to deſerve 
the name of ammoniacal ſalt, Macquer. 

1, This eartliy falt has a ſaline and very diſagreeable bitter 
tiſte. It is ſuppoſed to be the cauſe of that bitterneſs 
and natzſcous taſte of ſea- water. 

2. It fuſes in the fire, and becomes phoſphoreſcent, after 
undergoing a ſtrong heat. 

3. It becomes hard, ſo as to ſtrike fire with ſteel : 

4. It is then the phoſphorus of Homberg: 

5. It is decompoſable by ponderous earth, and fixed alkalis. 

6. And alſo by the vitriolic or nitrous acid, which expel the 
muriatic acid, to unite with the calcareous baſis. Mongez. 

7. Its folution renders that of ſilver in the nitrous acid turbid, 


at the ſame time that 
8. It 


* 
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SE CT: 192. (Additional. ) 
Aerated chalk, Calx gerata. 


Whenever caleareous earth is over ſaturated 
with the aerial acid, it becomes a true earthy 
neutral ſalt : becomes foluble in water: and 
has a flight pungent bitter taſte. It is common- 
ly found diffolved in waters in conſequence of 
an exceſs of the aerial acid. When this greatly 
abounds, the water is ſaid to be hard /cruda). 
By boiling or by evaporation, it depoſits ſtreaks 
or cruſts of calcareous matter. 

But when the calcareous earth is only ſatu- 
tated with the aerial acid, without exceſs, it 
is not eaſily ſoluble ; it is then the calcareous 
ſpar of Se. 10. and is properly referred to 
the claſs of earths. See the 4th and following 
Sections. 
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8. It makes no change in that of nitrous ſelenite. 
9. It obſtinately zetains its acid in a red heat. 
ro. One hundred parts of this earthy ſalt contain, when well 
dried, about 42 of marine acid, 38 of calcareous earth, 
and 20 of water, | 8 
T1, It is found in mineral waters, and in the ſalt works at 
Saltzburg. Niruan. 


SECT. 
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SEC T. 193. (Additional. ) 


Vitriolated ponderous earth. Terra Nee 
vitriolata, Barytes vitriolata, 


This earthy falt, known by the' name of 
ponderous ſpar, is a combination of the ponde- 
rous earth deſcribed in Sect. 48. with the vi- 
triolic acid; and has been OP treated of 


in Sect. 50. 


N. B. The nitrous ponderous earth, according 
to Bergman, has not yet been found, 
although it may perhaps exiſt ſomewhere; 
and of courſe be diſcovered in Nature. 


SECT. 194. (Additional): 


Muriatic Barytes. Marine Baro-ſelenite, Barytes 
| Salus. 


This earthy ſalt conſiſts of marine acid 
united to the ponderous earth. It is ſaid to 
have been found in ſome mineral waters in 
Sweden : and may be known by its eaſy pre- 
cipitability with vitriolic acid ; and by += great 
inſolubility and weight of this reſulting com- 
pound, which is the true ponderous ſpar of the 
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SECT. 194. (Additional) 
Aerated ponderous earth. Barytes gerata. 


This erthy neutral aal was found lately by 
Do dor Withering, in a mine at Alſtonmore in 
the county of Cumberland in England, as has 
been noticed in Sect. 49. where may be ſeen 
a ſhort account of its properties. The Doctor 
lays that it is very pure, and in a large maſs; 
This ſubſtance is a new acquiſition to mi— 
neralogy, and may be turned to ufetul purpoſes 
in chemiſtry. He gave an account of it to 
the Royal. Society of London, which, was in- 
ſerted in the Philofophical Tranſactions for 
1784, part 2. page 293. 

1. It efferveſces with acids, and melts with 

the blow pipe, though not very readily. 

2. In à melting furnace, it gave tome ſigns 
of fuſion 3 but did not feel cauſtic when, 
applied to the tongue, nor had it loſt its 
property of effereſcing with acids. 

3- But the precipitated earth from a ſaturated 
ſolution of it in the marine acid, by the 
mild vegetable or mineral alkali being 
burned, and thrown into water, gave it 
the properties of lime water, having an 
acrid taſte in a high degree: and a ſingle 
drop of it added to the ſohutions of vitrio- 


lated 
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lated ſalts, as the Glauber ſalt, vitriolated 
tartar, vitriolic ammoniac, alum, Epſom ſalt, 
ſelenite, occaſioned immediately a precipi- 
tation 3 from whence it appears to be the 
niceſt teſt to diſcover the vitriolic acid. By it 
the marine acid may alſo be eaſily freed 
from any mixture of vitriolic acid, by 
- _ means of this calx of poiiderous earth. 
Conſult the ſaid paper of Dr. Withefing, 
inſerted in that volume of the Philoſophica! 
Tranſactions, for a variety of ingenious obſer- 
vations on ponderous earth, und its different 
combinations, &c. | 


8./E: CT; is 
* itriolated \magneſia; Magnefia Vitriolata, 


This earthy neutral falt is called by the 
 Englith Epſom ſalt, Sel Angleterre by the 
French; and alfo /e de Sedlita, de Seydjchuts, 
fel amer, ſel catbartique amer, ; ce. 
Theſe various names are given to it; either 

on account of its properties, it being a very 
mild purgative ; or from the places where it 1s 

found; befides many others as in the waters of 

Egra, of Creutzbourg, Obernental, Umea, &c. 

It has alto been found native, mixed with 

common ſalt, and coally matter, germinating on 

ſome free ſtones in coal mines. See Kirwan's 

Alinerelogy, p. 183. : 1 

5 1. It 
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1. It has a very bitter taſte. . 

2. It is ſoluble in one part and a half of its 
weight of cold water: but in hot water, a 
given weight of it diſſolves the double of 
this ſalt. 

3. It effloreſces when expoſed to a dry at- 
moſphere, and 1s reduced to a white pow- 
der. 

4. Expoſed to the fire it loſes the water of 
its cryſtallization, and is reduced into a 
friable maſs. | 

5, This earthy falt is decompoſed by fixed 
and volatil alkalies. 

6. Lime- water precipitates the magneſia 
from its ſolution, the calcareous earth of 
lime-water combining itſelf with the vi- 
triolic acid, and forming a ſelenite. N. B. 
By this teſt the vitriolated magueſia is 
eaſily diſtinguiſhed from the vitriolated 
mineral alkali, or G/auber's ſalt which it 
reſembles. 

7. But crude chalk, or aerated calcareous 
earth, has not ſuch an effect in the ſame 
caſe : which ſhews how much the efficacy 
of this ſubſtance, viz. the calcareous earth, 


is diminiſhed merely by its union with the 


aerial acid. 

8. When urged by the flame with the blow- 
pipe, it froths; and may be melted by be- 
ing repeatedly urged with that inſtru- 
ment. 

10. With borax it efferveſces, and alſo when 
burued with the microcoſmis ſalt. 


Vol. I. C-6 Il. 
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11. According to Bergman, one hundred 
weight of this ſalt contains only nineteen 
parts of pure magneſia, thirty-three of vi- 
triolic acid: and forty-eight of water. But 

12. According to Kirwan, one hundred parts 

of it contain about twenty-four of real 
vitriolic acid, nineteen of magneſian earth, 
and fifty-ſeven of water. 


SECT. 197. (Additional.) 


Nitrated Magneſia. Nitrous Epſom Salt. Mag- 
| nefia nitrata. 


This earthy falt is uſually found . 
with nitre. It is a combination of the nitrous 
acid with the magneſian earth. 
1. It has an acrid taſte, very bitter. 
2. Attracts the moiſture from the atmoſ- 
phere, and deliqueſces. 
Is very ſoluble in water. 
4. Is eaſily decompoſable by fire. 
5. The ponderous and calcareous earths de- 
compole it, and alſo the alkalies. 
6. On being urged by the blow-pipe, it ſwells 
up with ſome noiſe, but does not detonate. 
If ſaturated ſolutions of nitrous ſelenite 
and of this ſalt be mixed, a precipitate will 


appear, but 
_— $. Neither 
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8. Neither vitriolic acid, nor mild magneſia 

will occaſion any turbidneſs in its ſolution. 

9. One hundred parts of this ſalt contain 

about thirty-ſix of real nitrous acid, 
_ twenty-ſeven of magneſian earth, and 
thirty-ſeven of water. 

It exiſts in old mortar, and is found alſo in 
the mother liquor of nitre. As lime- water de- 
compoſes it, Mr. de Morveau has indicated the 
uſe of this proceſs, not only to compleat its 
analyſis; but alſo to ſeparate, in large quantities, 
and at a very cheap rate, the magneſian from 


the calcareous earth, as Mr. Mongez relates 


upon this ſubject. 


SECT. 198. (Additional.) 


Muriatic Magneſia. Magneſia Salita. 
This earthy ſalt is a combination of magne- 
fan earth with the muriatic acid. According 
to Bergman, it is found in the ſea in greater 
plenty than any other ſalt, except the ſea ſalt. 

I, It has a very bitter taſte: and being al- 

ways mixed in the ſea- water, it is the prin- 
cipal cauſe of its bitterneſs. 

2, It is very deliqueſcent, and ſoluble in a 

ſmall quantiry of water. 

3- All the alkalies, even the cauſtic volatil 

alkali, and lime, decompoſe it by precipi- 


tating 1ts baſis. | | 
C ts 4. The 
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4. The vitnolic, nitrous, and boracic acids 
expel the muriatic acid from the baſe of 
this neutral ſalt. 

5. Its ſolution does not trouble that of nitrous 
or marine ſelenite: but 

6. It cauſes a cloud in the nitrous ſolution of 

_ _Mlver. 

7, The vitriolic acid th down no viſible 
precipitate from the ſolution of this neu- 
tral Salt. 

8. It loſes its acid in a red heat. 


S ECT. 199. (Additional.) 
Aerated Magneſia. Mag neſia aerata. 


Common magneſia with an exceſs of aerial 
acid is a true neutral ſalt, like the aerated ſele- 
nite of Sect. 192: and becomes ſoluble in cold 
water. Otherwiſe it is ſcarce ſoluble at all; 
and is then claſſed among the earths. See Sect. 
53 and following. 

This neutral ſalt is decompoſable by fire, by 
which its water and its acid are expelled : and 
it may become phoſphoric. 

When urged by fire, it agglutinates a little : 
and ſome pretended, that it melts. But by 
what appears in Note i to page 94, it muſt be 
in an impure ſtate to vitrify at all. 

The three mineral acids, and the alkalis diſ- 
ſolve this ſalt with efferveſcence, by expelling 
the aerial acid. 


SECT. 
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S ECT. 200. (124.) 


Argillaceous earth combined with vitriolic 
acid, The Alum Kind. Alumina [a]. 

a. With a ſmall quantity of clay, Acidum 
vitrioli argilla ſaturatum. Native or plu- 
moſe alum, Alumen nativum ſive plumoſum. 

Is 


———_— 
— —_ 


—e 


[a] This ſalt is ſometimes ſpontaneouſly generated, by the 
decompolition of pyrites lodged in argillaceous ſchiſtus, and 
clay. 

It is found in a ſpring at Steckenitz in Bohemia, and elſe- 
where. Bergman. 

Mr Kirwan affirms on very good authorities that this ſalt 
is found native in a few mineral ſprings, though rarely; in the 
mineral lakes of Tuſcany; alſo germinaging on the ſurface of 
free ſtone or ſhiſtus in coal mines, or in Lavas near Volcanos ; 
on ſeveral rocks in the Archipelago ; on various parts of Hun- 
gary, in the Eat, Bohemia, and Sꝛoiſſerland, though ſeldom 
pure. Native alum mixed with vit riolic ammoniac, is found 
cryſtallized on the borders of the mineral lakes of Tuſcany; 
and alſo in a capillary form near the lake of St. Agnano, and 
in the grotto of St. Gerinang. 

1, According to Kirwan, alum requires about 15 times its 
weight of water, to be diflolved in the temperature of 60 
degrees of Fahrenheit, But Beaumè, quoted by Mongez, 
ſays that it requires 18 times its weight of cold water, 
viz, that two pints, or livres of cold water are required 
to melt 14 gros: from whence it appears, the neceſſity 
of expreſſing the degree of the thermometer in which 
ſuch experiments are made, to form a proper idea of 
them, a circumſtance which Mr. Kirwan is ia general 
very careful of pointing out. The ſame Mr, Beaume 
adds, that boiling water diflolves more than half its 

Cc 3 weight 
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Is found on decayed alum ores in very 
ſmall quantities; and therefore, through 
Ignorance, the alabaſtrites aud ſelenites, both 


_— Dy : . 28 


weight of alum: but Profeſſor Bergman ſays, that 100 
parts of cryſtallized alum require, in a mean heat, 1412 
of diſtilled water to be diſſolved: and that of boiling wa- 
ter, only 75 are ſuſſicient. 

2, Its ſpecific weight, according to Bergman, is=2051 ; 
but if the aerial acid contained in it is included in the 
computation, it is but =1757. 

3. Its flavour is ſwectiſh, and remarkably aſtringent. 

4. It ſwells and bliſters when heated on the fire, and leaves a 
light- ſpongeous ſubſtance of a dead white colour. In 
this ſtate is called calcined alum ; loſes half its weight; 
and having loſt the water of cryſtallization, the vitriolic 
acid remains more contentrated, the taſte becomes more 
acrid, and exerts its corroſive properties in a higher 
degree. 

5. It is precipitable by all a, and even hy magneſia, 
which diſtinguiſhes its baſis from that of Epſom-ſalt 
(of Set. 196) the argillaceous earth being abandoned 
by the vitriolic acid, and this laſt uniting to the magne- 
ſian earth, from whence it evidently appears, how ground- 
leis opinion of thoſe is, who aſſerted theſe two earths to 
be identic, The precipitated argil retains ftill nearly 
half its weight of the vitriolic acid to which it was 
united; and is in reality an embryon alum, But by di- 
geſting it in valatil alkali (becauſe its baſis would unite 
to fixed alkalies) it may be properly purified, 

6. Its ſolution, like that of Epſom - ſalt (of Sect. 196), ren- 
ders the nitrous ſolutions either of filver, or chalk, turbid ; 
but mixes uniformly with thoſe of nitreus or marine alum 
(of the following Sect. 202); or of the vitriols of any 
metal, Theſe properties diſtinguiſh it ſufficieatly, as Mr. 
Kirwan expreſſes himſelf, 

7. According to the ſame author, one hundred parts of alum 
contain about 24 of vitriolic acid; 18 of argillaceous 
earth, and 53 of water, | 

of 
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of which are found among moſt of the 
alum ſlates, are often ſubſtituted in its 
ſtead; as is alſo ſometimes the aſbe/tus, 
notwithſtanding the great difference there 
is between the alum aud theſe, both in re- 
gard to their uſes and effects [). 

6. With a greater quantity of pure clay, Ar- 
gilla pura acido vitrioli imbuta, White alum 
ore, Minera aluminis alba. 

1. Indurated pale-red alum ore, Schiſtus alu- 
minis Romanus. Is employed at Lumim, 
not far from Civita Yecchia in Italy, to 
make the pale-red alum called Roch 
Alum [c]. This is, of all alum ores, the 
moſt free from iron; and the reddiſh earth 
which can be precipitated from it, does not 

ſhew the leaſt marks of any metallic ſub- 


ſtance [d]. 1 
„Wi 


[5] The gypſa and aſbeſti, but more eſpecially the latter, 
have been uſed through ignorance, in moſt countries, for 
plumoſe native alum ; and the ſort ſold formerly in the ſhops 
for it, was a greeniſh-white kind, from Germany, very rigid, 
but extremely brittle, and breaking into ſpicula or prickles, 
D. C. 

[c] This neutral ſalt is called ſometimes Noch alum, from an 
ancient city in Syria, called Raccho, and now Edeſta, where 
the moſt early alum- manufactury was carried on; but this 
name has been changed, through ignorance, into rock-alum, as 
if it were naturely found in large maſſes like ory rocks, Berg- 
man de confect. aluminis, 

ſd] What is called Roman alum, has been conſidered as the 
beſt fort ; it has a roſy-coloured caſt, It is manufactured at 
Tolfa near Civita Vecchia, and contains about frve per on 

Cc4 0 
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c. With a very large quantity of martial 
clay, which hkewiſe contains an inflam- 
mable ſubſtance, Argilla martialis et phi 
g1/tica acido vitrioli imbuta. Common alum 
Ore, 


— — - ' * — — 


of a roſe- coloured earth, whoſe nature Profeſſor Bergman did 
not aſcertain, hut, ſays he, we know for cer tain, that the geod- 
neſs of the alum dies not depend vp n it. Mr. de Morveau ful- 
pects this colour to proceed from ſome light mixture of iron. 
That from the manufacture of Brunſwick has the ſame colour, 
which ſeems to proceed from the mixture of Cobalt, which it 
has been diſcovered to contain, both by Proteflor Bergman 
and Mr. Erxleben ; but it ſeems to have ſome different pro- 
perties from the Roman alum; and on my inquiring from 
Mr. Waugh, a capital Salter-druggiſt in London, whether the 
roſy- coloured alum called Roman, was preferred by our ma- 
nufacturers to the white alum, he anſwered in the negative. 
Mr, Guſtav Von Engeſtrom, counſellor at the Board of Mines 
in Stockholm, to whom I am indebted for my attachment to 
mineralogical ſubjects, ftince I had the happineſs of his ac- 
quaintance when he viſited this country about twenty years 
ago, wrote to me in 1783, that he has diſcovered an eaſy and 
infallible method for purifying alum from the ſmalleſt mix- 
ture of iron, which is a defideratum in the dying buſineſs, and 
very worthy of the attention of our manufacturers. The 
ſame gentleman has allo diſcovercd a method of purifying 
ſalt-petre from any mixture of marine ſalt, which is a great 
acquilition for the manufacture of gun-powder : he has be- 
fides ſent me a ſpecimen of canvaſs fo prepared, that it cannot 
take fire, a circumſtance which might be of great advantage 
to prevent the decorations, in the play- houſes and other public 
places, from taking fire. He was then about to publiſh a 
chemical work, the firſt part of which treats of the refining of 
geld and ſilver ; but it being in the Swediſh language, I muſt 
wait, with moſt Engl:ſh readers, for its tranſlation into a more 
common idiom, to profit by the great knowledge and kill of 
this moſt able chemiſt, The Editor, 

I; 
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Is commonly indurated and flaty, and 
is therefore generally called Alum-Slate, 
Schiftus alummoſus ater et bruneſcens. 

It is found, 

1. With parallel plates, having a dull ſur- 
face, Schi „ Nus lamelloſus tegularts, from An- 
drarum in the province of Skone, Hunne- 
berg and Billingen in the province of Weſ— 
tergottland, Rodoen in the province of 
Jemtland, aud the iſland of Ocland, &c. e]. 

2. Undulated and wedge-like, with a ſhining 
ſurface, Schiſtus aluminoſus undulatus et cu- 
neiformis fiſſurts ſplendentibus. 

This at the firſt ſight reſembles pit- coal; 
it is found in great abundance in the pariſh 
of Nas in Jemtland. 


— — 


ſe] In England, the great alum works at Whitby, in Tork- 
Niire, are of this kind. D. C. 


8 ECU. 
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SECT. 201. From the Author's Note to 
the preceding Section. 


Obſervations on Alums. 


The purity abovementioned in the laſt Sec- 
tion 6. 1. of the earth of the Roman or Roch 
alum, 1s meant with the ſame reſtriction as in 
general is underſtood by that expreſſion : viz. 
that the heterogeneous particles are not very 
obvious, nor of any great conſequence [a]. 


The 


— — 


— * 2 


(a] Beſides the numerous uſes of this neutral ſalt in the 
materia medica, it is very advantageouſly employed in various 
ceconomical uſes. When added to tallow, the candles made 
therewith are harder (ſee this proceſs at large in Bibliotheque 
Phyſico-conomigue for 1782 at the word Bougies economiques). 
Wood ſufficiently ſoaked in alum, does not eaſily take fire; 
the ſame is true of paper impregnated with it, which is fitter 
to keep gun-powder, as it alſo excludes moiſture, Paper 
impregnated with alum, is uſeful in whitening Silver, and fil- 
vering braſs without heat, Alum mixed in milk, helps the 
leparation of its butter. If added in a very ſmall quantity 
to turbid water, in a few minutes it renders it perfectly 
limpid, without any bad taſte or quality: whilſt the vitriolic 
acid does not precipitate ſo ſoon, nor ſo well, the opake earthy 
mixtures that renders it turbid, and gives to it a very ſenſible 
acidity as I have often tried. It is uſed in making the pyro- 
phorus, in tanning, and many other manufactories, particu- 
larly in the art of dying, in which it is of the greateſt and 
mott important uſe, by cleanſing and opening the pores on 
the ſurface of the ſubſtance to be dyed, rendering it fit for 
receiving 


3 
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The phlogiſton which is contained in the 
black alum ſlates, may perhaps during the cal- 
cination diſpoſe the iron to be more eafily dif- 
ſolved; and it may alſo occaſion the black co- 
lour in ſome of them, that even contain but very 
little 


receiving the colouring particles (by which the alum is gene- 
rally decompoſed), and at the fame time making the colour 
fixed. Alum conſtitutes the balis of crayons, which generally 
conſiſt of the earth of alum, finely powdered and tinged for 
the purpoſe. It is alſo employed in the preparation of Pruſ- 
ſian blue, &. The Editor chiefly from Bergman. 
The greater part of this ſalt is factitious, being extracted 
from various ores, ſuch as 
1. The / heated clay. This conſtitutes the pureſt of all 
aluminous ores, namely that of /a Tolfa near Civita 
Vecchia jn Italy. It is white, compact, and as hard as 
induratell clay ; from whence it is called petra alumi- 
naris, It is taſteleſs and mealy: one hundred parts of 
this ore contains above forty ot /ulpbur, and fifty of clay, 
a !mall quantity of fixed vegetable alkali, and a little 
iron. Bergman ſays it contains forty-three of ſulphur in 
one hundred, thirty-five of ag, and twenty-two of ſſli- 
ceous earth, This ore is firſt torrefied to decompoſe the 
ſulphur, whoſe yitriolic acid reacts on the argil, and 
forms the alum, 
2. The pyritaceous clay, which is found at Schwemſal in 
- Saxony, at the depth of ten or twelve feet, It is a black, 
and hard, but brittle ſubſtance, conſiſting of clay, pyrites 
and bitumen. It is expoled to the air for two years; by 
which means the pyrites are decompoſed, and the alum 
is formed, The alum ores of Heſſe and Liege are of 
this kind: but they are firſt torreficd, which, according 
to my late worthy friend Mr. Jars, is a diſadvantageou 
method. | 
3. The /hiftus aluminaris, This differs from that of Sect. 
140, as it contains a variable proportion of petrol and 
pyrites intimately mixed with it, When theſe laſt are 
ia a very large quantity, this ore is rejected as contain- 


ine 
ing 
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little of iron, as moſt likely in part of thoſe 
from Nas mentioned Sec. 200. c. 2. 


Alummous foſhl-woods are actually employed 
for making alum in Bohemia and Hefle. Theſe 
earths may, or may not, contain iron; how- 
ever, they prevent, in the former caſe, the 
phlogiſton, together with the vitriolic acid, 
from mineralizing all the iron, and making a 
marcaſite of it, excepting here and there, in 
ſome inſignificant quantity, as in cracks, or 
when 1t meets with ſome heterogeneous bodies, 
as ſhells, inſects, &c. in the ſaid earths. There 
is a remarkable progreſſion from the black alum 


ms, 


ing too much iron, Profeſſor Bergman very properly 
ſuggeſted, that by adding a proportion of clay, this ore 
may turn advantageouſly tor producing alum. But if the 
petrol is conſiderable, it muſt be torreſied. The mine of 
Becket in Normandy, and thoſe of I/hitby in Yorkſhire, 
are of this ſpecies. 

4. Volcanic aluminnus ore. Such is that of Solfaterra near 
Nap/cs. It is in the form of a white ſaline earth, after 
it has effloreſced in the air; or elle it is in a ſtony form. 

8. Bituminous alum ore. Is called /hale, and is in the form 
of a ſluſtus, impregnated with ſo much oily matter or 
bitumen, as to be inflammable, Is found in Sweden, and 
alſo in the coal mines at H/hitchaven, and elſewhere. 

6. Alum might alto be extracted from many ſpecies of py- 
rites, but io contaminated with iron, as ſcarce to pay the 
expences of the operation. It may be alſo extracted 
from calamine, and pyritaceous foſſil woods: which laſt 
are employed in ſome aluminons works at Bohemia and 
Heſſe, as the moble author aſierts. Editor chiefly from 
Kirwan, h 


{lates 
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ſlates to the pit-coal, in proportion as the quan- 
tity of the phlogiſton encreaſes, and the quan- 
tity of the earth decreaſes (ſuch as will be men- 
tioned in Sect. 159 of the Author). It is the 
phlogiſton which makes this alum {late capable 
of burning by itſelf, when it is once lighted 
wherein it differs from the alum ores of Lumi- 
ni, which, in order to be brought to moulder, 
require the being expoſed to the heat of the 
ſun, and to be ſprinkled with water: the for- 
mer has alſo within itfelf ſufficient matter to 
flame ſpontaneouſly upon certain occaſions, ac- 
cording to what the celebrated experiments of 
Lemery, and others, demonſtrate, and from 
which cauſe many volcanos and earthquakes 
may perhaps be deduced. The pulvis pyropho- 
rus is alſo made of alum [5], intimately united 
with a phlogiſtic ſubſtance; in the preparing 
of which, they ought carefully to avoid that 


[5] Bergman ſeems to affirm that alum, unleſs it has ſome 
mixture of vegetable alkali, as the Roman alum has, is not fit 
for making the pyrophorus: but Morvean thinks that no al- 
kali is required for its production, and quotes various refi- 
duums which are true pyrophort without containing any alum 
at all, as may be ſeen in the memoir of Prouſt inferted in the 
ſupplement of the Forrna! de Phy/ique for 1778, p. 4:2. Almnſt 
every ſubſtance which leaves, atter its decompoſition, a coaly 
matter, fimply divided by an carth, or a metallic calx, poſſeſſes 
the ſame pyrophoric property. See the laſt paper of my late 
worthy friend Mr. Bewly, inſerted in the fourth volume of 
Dr. Prieſtley's work en different bind» of air, page 485, where 
he ſpeaks of Mr, Prouſt's firſt obſervations on this 1ubjc& of 
pyrophori, The Editor. 


any 


| 
| 
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any iron enters the mixture, becauſe the acid 
has too ſtrong an attraction to the iron, and 
cannot unite with the phlogiſton alone, which, 


however, is quite neceſſary in this operation, 
The Author, 


SECT. 202. (Additional.) 


Argillaceous earth ſaturated with muriatic acid. 
Argilia Salita, 5 


Profeſſor Bergman ſays that the combina- 
tions of tlie argillaceous earth with the nrtrous, 
muriatic and aerial acids had not yet been found 
naturally formed as far as he knew. But Doctor 
Withering affirms that he found the muriatic 
argill to exiſt in a conſiderable quantity, in the 
New! Holt water, when he analyſed that mine- 
ral water about the year 1777: and he adds 
that it 1s probably contained alſo in the Bally- 
caſtle water in Ireland. See the Note of the. 
Doctor to Sect. 67. of his tranſlation of Berg- 
man's Sciagraphia. 


SECT. 
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SECT. 203. (142.) 


Argillaceous earth mixed with volatil alkall, 
Alcali minerale volatile argillà mixtum. 


Although this mixture is by no means a neutral 
ſalt, this ſeems to be the place to treat of it ac- 
cording to the order of ſaline ſubſtances adopted 
in this edition [a]. 

The greateſt part of the clays contain a vo- 
latile alcali, which diſcovers itſelf in the diſtil- 
lation of the ſpirit of ſea-ſalt, &c. [5]. 


ORDER 


* 


[a] It was out of reſpect for the Author, that I keep this 
ſection ſeparate by itſelf, though the eſſential part of the con- 
tents have been inſerted in its proper place, viz. in Sect. 151, 
Note a. In fact it does not appear, that there is any real 
combination, or ſaturation of the volatil alkali with the argil- 
laceous Earth, reſembling that of the ſame alkali with the ma- 
rine acid, which conſtitutes the ammoniacal ſalt of Sect. 186 
among the neutral ſalts: but a fimple mixture, without the 
combination required to produce a third ſubſtance, with pe- 
culiar properties to itſelf. But having ranged the earthy neu- 
tral ſalts, according to their baſes by the order they arc put 
in the preceding Sections ; I apprehend that this Section, if 
inſerted at all, ought to be in this place. Editor, 

[5] Suppoſing ſome of the clays to be produced from the 
mould or Humus ater (Sect. 153.) it is not difficult to fee the 
reaſon of the preſence of this alcali in them; but, though it 
would be both uſeful and curious to know all the changes of 
minerals, yet it is much better to take and employ them in 

their 
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ORDER THE FIFTH. 


Metallic Salts. Sales medii Metallici, 


SECT. 204. (Additional). 


The native ſalts belonging to this diviſion, 
may be diſtinguiſhed by the phlogi/ticated alkali, 
which precipitates them all. The few which 

have ſaline properties, according to the defini- 

tion of ſalts already given (page 10 and note g.) 
ſhall be mentioned here, referring the reſt to 
the mineraliſed metals, as the horn-filver (Luna 


ͤ— 


— 


their preſent ſtate, than to lead the mind into perplexities by 
examining the combinations of theſe things by other means 
than by what the external ſenſes ſhew, and by rational expe- 
riments. | 

A German author has lately aſſerted, that metals, accord- 
ing to his experiments, have been found diſſolved or minera- 
liſed by a volatile alcali; but, befides that ſome ſubjects men- 
tioned by bim; for inſtance, the Sinople, or Red Chalk; the 
Hungarian Cilben, or Vein Stones; and the Horn Silver ore 
do not ſhew the leaſt mark of it; there is alſo wanted a de- 
ſcription of the experiments he has made, and of the pheno- 
mena which have preſented themſelves to. him, during the 
examination of the other ores which he has mentioned: for 


theſe reaſons his opinion cannot. yet be admitted. The 


Cornea, 
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Cornea, or Argentum Salitum) mentioned by the 
noble Author in his Sect. 134; the ſaline quicks 
ſilver or muriatic mercury &c. Bergman : 
Sciagtaphia. 


SE C T. 205. (122. 2.) 


Vitriol of Copper. Blue Vitriol. Y; W Pa 
neris, ſeu Opꝛium. Cupprum Vitriolatum [a]. 


This is of a deep blue colour: and is found 
in all Ziment waters, as they are called; for in- 
ſtance, at Neufohl in Hungary, in St. Johan's 

mine 


4 * 
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[a] This neutral metallic falt is a combination of the vi- 

triolic acid with copper. 

1. Its colour is blue: and, being long expoſed to the air, 
it degenerates into a raſty yellow blue. 

2. Requires four times its weight of water, to be diſfolved 
in the temperature of ſixty degrees of Fahrenheit. : 

3. Its ſpecific gravity 1s about 2230. 

4. One hunared parts of this ſalt contain thirty of vitriolic 
acid: twenty-feven of copper : and forty-three of water. 

8. Eighty parts of iron precipitate one hundred of copper 
from a ſolution of this ſalt, if it does not contain a no- 
table exceſs of acid; Kirwan. 

6. This ſalt has a harfh, ſtiptie, metallic taſte, 

7. If rubbed on a wet knife, or poliſhed plate of iron, or if 
ſuch a hody be dipped into a ſolution of this falt, it will 
almoſt immediately be covered with a copperous reddiſh 
coat; becauſe the acid, by its ſtronger attraction to the 
iron, corrodes it, and leaves the copper behind. 


Vor. k D & 8. Fixed 
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mine at Fahlun in the province of Dalarne, at 
Nya Kopparberget in Weſtmanland, and the 
copper-mines at Wicklow in Ireland, &c. It 
is however ſeldom perfectly free from an ad- 
mixture of iron and zink. 


—— * ä . 


8. Fixed alkalies precipitate the copper from a ſolution of 
this ſalt, in the form of a blue powder, which on drying 
becomes greeniſh ; but 

9. The precipitation by the volatit alkali, is at firſt of a 
whitiſh blue, and afterwards takes a fine deep blue co- 

Jour, This together with the quality of N“. 7, diſcovers 
its baſis: as its uniform mixture with other vitriolic ſalts 
does its acid. In general the blue colour produced by 
the volatil alkali is a characteriſtic of the preſence of cop- 
per in any ſolution. 

10. It melts eaſily on the fire: loſes its water of cryſtalliza- 
tion; is reduced to a whitiſh blue powder: and is at 
length almoſt intirely decompoſed | ta a violent fire, the 

acid heing ſeparated from its bafis. 

11. Urged by the flame of the blow - pipe on a piece of char- 
coal, it froths at firſt with noiſe, giving a green flame, 
and the metallic particles are often reduced to a ſhing 
globule of copper, leaving an irregularly figured ſcoria. 
But with borax, the ſcoria is diſſolved, and forms a green 
glaſs. a 

This ſalt rarely occurs cryſtallized : but is often found na- 

turally diſſolved in water, in Hungary, Sweden, and Ireland: 
from this water a blue vitriol is generally prepared. Theſe 
natural waters are called cementatory or cementing ones, Ac- 
- cording to Monet, this concrete ſalt when found naturally 
formed, only proceeds from the evaporation of ſuch waters. 

It ts atſo occaſionally extracted from ſulphurated copper 

ores, after torrefaction, The Editor chiefly from Kirwan and 
Mongez. 
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SECT. 206, ( Additional.) 


Muriatic Copper, or Marine Salt of Copper. 
Cupprum Salitum. 


This falt has been found in Saxony; in the 
mine of Johngeorgenſtadt. 

1. It is of a greeniſh colour, and foliated tex 

re. | 

2, It is moderately hard: 

3. Sometimes it is * and cryſtal- 

lized. 

It has been taken for a kind of mica : but 
Profeſſot Bergman found it to conſiſt of Copper 
and marine acid, with a little argillaceous earth. 

Another ſpecimen of a purer ſort, was depo- 
ſited in the Muſeum of Upſal. This is of a 
bluiſh green colour, and friable. It efferveſced 
with nitrous acid, to which it gave a green co- 
lour: and, by adding a proper ſolution of ſilvery 
a Luna Cornea was formed, by which the pre- 
ſence of the muriatic acid was aſcertained; Edi 


tor from Kirwan and Bergman. 
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SECT. 207: (122. 1.) 


Martial Vitriol. Vitriol of Iron. Common 
green Vitriol, or Coperas. Vitriolum martis 
implex. Ferrum Vitriolatum [a]. 


This is the common green vitriol, which is. 


naturally found diſſolved in water, and is pro- 
duced 


. 4 * 1 1— — = ol WE SY 
7 
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ſa] This metallic neutral ſalt reſults from the combination 

of the vitriolic acid (F 127.) with iron. 

1. It is of a greeniſh colour when perfectly and recently 

cryſtallized; but 

2, Effloreſces by being expoſed to the air, becomes yellow- 

iſh, and is covered with a kind of ruſt, Sometimes it be- 
comes white by long ſtanding (ſee the end of this note.) 

3. It requires fix times its weight of water, in the tempe- 
rature of ſixty degrees, to be diſſolved. 

4. Has an aſtringent harfh and acidulous taſte, 

5. Expoſed to a moderate heat, even to that of the ſun- 
ſhine, it falls into an yellowiff powder ; but 

6. On being expoſecd to a fudden heat, it melts; and on 
cooling, aſſumes a whitiſh brown colour. 

7. When ſtrongly urged by fire, it loſes its acid, becomes of 
a dark red colour, and is then called colcothar, a powder 
which is employed in poliſhing metals; and to which 
our artiſts have applied the improper name of crocus 
martis, though this name only belongs to the ye/low pre- 
parations of the iron-calces, uſed in pharmacy, and in 
enameling, &c. 

8. Pure fixed alkali precipitates, the iron from its ſolution, 
in deep green flakes ; the mild alkali, in a greeniſh white 

colour ; 


My 
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duced in abundance by decayed or calcined mar- 


caſites. 
Ser. 


— 


1 — — 


your 


colour; pure volatil alkali, in ſo deep a green that it ap- 
pears black : but the mild volacil alkati precipitates it in 
a greyiſh-green colour. 

9, All vegetable aſtringents, as the tincture o ſtea, quin- 

Juina, gales, &c. precipitate the iron in a black colour, 
from whence they are uſed as teſts to diſcover its pre- 
ſence in chemical analyſes: and it is from this black pre- 
cipitate that the common writing-ink is made, being di- 
luted in water, and there ſuſpended by the Arabic or 
Senegal gums. Macquer adviſes to add eight ounces of 
galls coarſely powdered with three of green vitriol, and 
as much of gum arabic, in two pints of cold water, which 
is to be paſſed through a ſieve, after twenty - four hours 
ſtanding, for uſe. The proportions I have long employ- 
ed, conſiſt of eight ounces of gales broken into ſmall 
pieces, with four ounces of green vitriol, equally divided 
into two pint bottles, or into a large one of leather, half 
filled with water, which I leave hanging behind the door 
of my ſtudy, to be ſhaken by its motion, From theſe 
1 occaſionally fill the ink-ſiand, adding to it two or 
three pinches of fine powdered gum- arabic; and putting 
in the bottle as much water as taken off, until the ink 
becomes ſo pale as to require a ſupply of freſh materials, 

10. One hundred parts of this ſalt, recently cryſtallized, con- 
tain twenty of real vitriolic acid: twenty-five of iron ; 

i and fifty- five of water. 

1 Its acid is known by this; viz, that its ſolution mixes 

without turbidity with the ſolutions of other ſalts, that 

contain vitriolic acid, as Epſom, Selenite, vitriolated tar- 

tar, &c. 

12. And the baſis of this metallic ſalt is known by the black 
colour, produced by the ſolution of vegetable aſtringents, 
as mentioned N. 

13, On being urged by the flame thrown by the blow-pipe, 
it offers the ſame phenomena as the vitriol of copper, 
except that it does not colour the flame, 

Dd 3 Green 
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SECT, 208. (Additional.) 


Aerated iron, Ferrum aeratum. 


This metallic ſalt is a cqmbination of the ae- 
rial acid (ot Sect. 167.) with iron; and is found 
in 


5 * . " - 2 3 


Green vitriol ĩs frequently found native, either in coal mines, 
or in the cavities of pyritaceous mines, or adhering to their 
ſcaffolds in a ſtalactitical form. It is found alſo in ſmall round 
ſtones, called ink-flones, of a white, red, grey, yellow, or 
black colour, which are almoſt ſoluble in water, and contain 
a portion of copper and zinc, Alſo ſometimes in form of 
ſhiſtus or flaty pyritaceous ſtones. But the greateſt part of 
that in uſe, is prepared by art, from the martial pyrites or 
mundic, 

Martial pyrites is an iron ore, containin s from one · ſixth ta 
one - third of ful hur, from one- eighth to ve · eighth of iron: 
and the remainder confiſts of argill and fillex : the three firſt 
are intimately combined with each othgr, and the iron is in a 
ſemiphlogiſticated ſtate. 

1. It ſtrixes fire with ſteel, from whence it has its name. 

2. It is generally of a zellow or grey colour. 

3. Is of a globular or cubic ſhape, internally radiated : 

and ſometimes is lamellar, 

4. Commonly is partly ſoluble in nitreus acid with effer- 

veſcence. 

8. With vitrialic acid jt diſſolves ſlowly, and ma allum, 

6, Detonates with nitre: and 

7. Is very infufible. 

8. Its ſpecific gravity is from 3700 to 4912. 

Some pyrites inſtead of argi/laceous, contain calcartons earth. 
Theſe are common in France, and their iron is in a dephlo- 
giſticated ſtate, 


- 


Pyrites 
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in the light-Chalibeate waters, where it is diſ- 
ſolved by an exceſs of this acid. 


— 
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Pyrites are frequently found in a ſtalatactical ſhape : and 
often form the matter of petrifications, They are alſo found 
mixed and interſperſed through almoſt every tort of ſtones, ex- 
cept granits, 

* Thoſe of a filamentous or ſtriated texture contain lent ale 

bur: thoſe of a lamellar, moſt. Theſe laſt eMorelce d:iti- 
cultly, if at all: and are ſaid to contain from twenty-five to 
thirty-five per cent of ſulphur, 

Vitriol is formed out of theſe ſtones, by exp9/ing them a long 
time to the action of the air and moiſture : or by terrefaction 
in open air, and ſubſequent expoſition to its action, which ope- 
ration in ſome caſes muſt be often repeated, according to the 
proportion of their ſulphur and the nature of their earth, 
The calcareous pyrites are thoſe of which it is moſt eaklily 
formed, as they efftoreſce the ſooneſt, 

Good pyrites properly treated, yield about two-thirds of 
their weight of vitriol. 

Vitriol is alſo prepared from mineral waters that ho!d cop- 
per in ſolution, which is precipitated by iron, this ſolution of 
the iron is afterwards cryſtallized, and always retains ſome 
copper. 

In Hungary it is prepared from pyritaeeous ſhiſtus; and in 
many places from a ſpecies of calamine. The vitriol of Go/- 
laar commonly contains a portion of zinc; as that of Hungary 
and Saxony does of copper. The Engl: 72 and French vitriols 
are purer; yet ſometimes contain a ſmall portion of alum, 

Turf and peat are ſometimes impregnated with vitriol ; 
other earths alſo often contain vitriol and alum. This vitriol 
is ſometimes found of a white colour, on the borders of the 
mineral Lakes of Tuſcany. Even the artificial Engliſh vitriol 
becomes ſometimes white after a great length of time, as [ 
found this very day in a paper bag of it in ſmall pieces, among 
the materials for making ink, which I had forgotten above 
theſe fix or eight years paſt on a ſhelf in my ſtudy. The Editor 
chiefly from Kirwau. 
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Mr. Lane, F. R.S. of London was the firſt 
that diſcovered i in England the action of the 
aerial acid on iron, when the water is impreg- 
nated with that menſtrum. The late Mr. 
Rouelle demonſtrated the ſame phenomenon in 
' France, upon this and other metals. 

But the celebrated Profeſſor Bergman ſeems 
to have preceded them both, nearly about the 
ſame time, though neither had any knowledge 
of each other's diſcoveries. 

„ As far as I know (ſays Pr. Bergman in 
$* his Treatiſe on Aerial acid fixed air alone, in 
ce its elaſtic ſtate, does not diflolve, nor even 
+ corrodes any metal... but, when united with 
£6 water, it attacks ſome of them.” 

The great volatility of this acid is the cauſe, 
why this neutral ſalt is not often found. For 
the mere evaporation of the ferrugineous mine- 
ral waters, in order to analyze them, is ſufficient 
to let looſe the aerial acid: ſo that the iron 
which was there diflolved by its power, falls 
down to the bottom in the form of a'light ore, 
which amounts to nearly _...., of the weight 
of the water: and, when freſh, retains ſo much 
phlogiſton as to obey the magnet, as Bergman 
ys. 

I Iron ſays the ſame Profeſſor (de Analyfi 
* aquarum), when barely ſaturated with aerial 
+ acid, refuſes to unite with water; but may 
be taken up when this ſubtile menſtruum is 
« typerabundant in water. This ſuperabund- 
** ance adheres but ſlightly,” and therefore flics 
*$oft during evaporation . . , a pellicle is found 
„entire 


1 
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* entire (on the evaporating water), when 
formed by iron: and in this caſe is tinged 
« with the different priſmatic colours... (ac- 
«* cording) to the various degrees of tenuity, or 
* various ſtates of dephlogiſtication in the (mes 
e tallic) particles.“ 


SE CT. 209. (Additonal.) 


Vitriol of Cobalt, vitriolated Cobalt. - Cobaltum 


vitriolatum. 


This metallic ſalt reſults from the combina- 

tion of the vitriolic acid with cobalt. 

3. It is of a roſy colour, when artificially 
made: 

4. Effloreſces when expoſed to the action of 
the atmoſphere: and 

5. Takes then a greeniſh colour mixed with a 

pale purple, or a Lilas colour as the French 
call it. 

1. When found native, it is always in an ef- 
floreſcent ſtate, from whence it ariſes that, 
in this caſe, 

2. Its colour is greeniſh, mixed with a grey 
tint: but 

6. It is difficultly ſoluble in water, and 

7. Its ſolution is of a red colour. 


8. The 
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8. The phlogiſticated alkali precipitates the 
cobalt ft the ſolution of this ſalt, which 
with borax — an azure glaſs. 

By the above qualities, chiefly the roſy- co- 
Jour of the ſolution of this neutral ſalt, its baſis 
is ſufficjently diſtinguiſhed, As to its acid, it is 
eaſily known by the ſame teſts, as thoſe of the 
preceding vitriols. 

It is ſaid to be found native in ſmall pieces, 
mixed with a greeniſh effloveſcence in cobalt 


mines. Editor from Kiryan and Mon gez. 


N. B. Halotrichium, Trichites or native alum, 
mixed with vitriol of cobalt will be treated af 
in Sect. 221. 


SECT. 
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8 ECT. 210. (122. 3.) 


Vitriol of Zink, Vitriolated Zink. White 
Vitriol. Zincum Vitriclatum, Pitriolum 
Zinci La]. 


Is white and clear as alum: and is found 


at Rammelſberg in the Hartz, as alſo in the 
rubbiſh. 


* 4 -2 
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[a] This middle metallic ſalt reſults from the combination 

gf vitriolic acid with zink. 

r, Its colour is white, 

2. Requires little more than twice its weight of water to 
diſſolve it in the temperature of ſixty degrees of Fahren« 
heit's thermometer; and depoſits a greyifh yellow pow- 
der, | 

3. Its ſpecific gravity is 2000. 

4. Its taſte is very ſtyptic. 

5. It mixes uniformly with vitriolic neutral ſalts. 

þ. Precipitates nitrous or marine ſelenites from their ſolu- 
tions, by which its acid is aſcertained, 

7* It is precipitable in a whitiſh powder by alkalies, and 
earths : but | 

8. Neither iron, copper, nor zink precipitate it: by this 
circumſtance its baſis is ſufficiently indicated. 

9. If it contains any other metallic principle, this may be 
precipitated by adding more zink to the ſolution ; ex- 
cepting iron, which will of itſelf precipitate by expoſure 
to the air, or boiling in an open veſlel, 

10. One hundred parts of this metallic ſalt contain twenty- 
two of vitriolic acid; twenty of zink, and fifty-eight of 
water. 

11. Ui ged 
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rubbiſh at Stollgrufvan in Weſtmanland, where 
the mock lead has decayed either ſpontaneouſly 
or after * been burnt. 


— 


= 


11. Urged by fire, it loſes a good part of its acid. 

12. Treated with the blow-pipe, it exhibits nearly the fame 
phenomena, as other metallic vitriols: except only that 
the flame is brilliant when the zinc is reduced, and gives 
out white flocs, called flowers of zinc. 

This neutral metallic ſalt is ſometimes found native, mixed 
with vitriol of iron and in the form af white hairy cryſtals, or 
in a ſtalactitical form in the mines of Hungary, Go/laar : or 
as an effloreſcence on ores of zinc, 

It is alſo found diſſolved in mineral waters, and generally 
with ſome proportion of vitriols of iron and copper. 
Bergman ſays, that this ſalt is ſometimes produced by tke 
decompoſition of pſeudogalæna, or black jack ; but this rarely 
happens, becauſe this ſubſtance does not readily decompoſe 
ſpontaneouſly. Sciag. & 73. 

But that in common uſe is moſtly prepared at Goſlaar, 
from an ore, which contains zinc, copper, and lead, minera- 
-lized by ſulphur, and a little iron. The copper is firſt ſepa- 
rated as much as poſſible : the remainder after torrefaction 
and diſtillation, is thrown red-hot into water, and lixiviated, 
It is never free from iron, Editor from Kirwan and Mongez, 
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SECT. 211. (Additional. ) 


Vitriolated Nickel, or Vitriol of Nickel. Nie- 
colum V itriolatum. 


This is a middle or neutral metallic falt, 
which reſults from the combination of the vi- 
triolic acid with Nickel. It exiſts ſometimes, 
in conſequence of the decompoſition of the ſul- 
phureous ores of this ſemimetal. It is found 
native effloreſcing on Kupfer-nickel: and gene- 
rally mixed with vitriol of iron. 

It is of a green colour, as well as its ſolution. 

It is precipitated by zinc ; but when joined 
with iron, this laſt is not precipitated by the 
ſame. | | | 

Its origin 1s perhaps owing to the decompo- 
ſition of the pyritaceous and ſulphurous ore of 
Kupfer-nickel mentioned by Wallerius, p. 190 
of the ſecond volume of his Mineralogy pub- 
hſhed in 1778. This ore contains a great quan- 
tity- of arſenic and fulphur, as well as cobalt, 
nickel and iron. And if it comes to be decom- 
poſed in the bowels of the earth, it is natural to 
expect that the vitriolic acid of the ſulphur will 
attack the nickel and the iron, with which it 
will form neutral metallic ſalts. Editor from 
Mongez and Kirwan. 
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SECT. 212. (Additional.) 


Muriatic Man ganeſe. Manganęſium Salitum, 


Mr. Hielm is the only perſon who has as yet 
found this middle ſalt, in ſome mineral waters 
of Sweden. It is compoſed by the combina- 
tion of the regulus of Manganeſe with muriatic 
acid, | 

1. It is precipitated of a whitiſh yellow co- 

lour, by the Pruſhan [| phlogifticated] al- 
kali: and of a browniſh yellow, by the mi- 
neral alkali. 
2. It does not cryſtallize, in any diſtinct 
form. 5 

3. It abſtracts the moiſture of the air. | 

4. To obtain its baſis free from iron, it muſt 
be precipitated by the mineral alkali : re- 
diſſolved in nitrous acid; then calcined 
until this acid is expelled: and the reſi- 
duum is to be treated with diſtilled vine- 
gar, which will then take up only the 
manganeſe, The Editor from Kirwan. 
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SECT. 213. (Additional. ) 


Obſervations on the metallic Salts of the pre- 
ceding Sections. 


It has been already obſerved Sect. 172. after 
Macquer, that this kind of ſalts are the leaſt 
ſaturated of all neutral ſalts: and of courſe do 
not poſſeſs a perfect degree of neutralization. 

Thoſe already mentioned ſubſequent to Sect. 
204. are the only ones that have been found 
formed by nature, and on this account they are 
entitled to enter into a ſyſtem of Mineralogy. 

But many other metallic combinations with 
ſome of the mineral ſalts, may be ſtill diſeover- 
ed, which muſt be then added to thoſe already 
known. Our very ingenious and profound che- 
miſt Mr. Kirwan has already pointed out various 
methods of diſtinguiſhing ſome of theſe ſalts 
which in all probability will be found, when 


mineralogical reſearches ſhall be purſued, with 


a due attention to the indiſpenſable aſſiſtance of 
chemiſtry. The preparatory inſtructions as laid 
down by that eminent philoſopher, may be ſeen 
in various parts of his truly valuable Elements 
of Mineralogy, to which the reader is referred, 
as a book which the editor of this work ar- 
dently recommends to all ſuch as are deſirous 
of acquiring a real knowledge of theſe uſeful 


Proceſſes. 
The 
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The ſame philoſopher affirms (page 194) 
that the vitriols of copper, iron, and zinc, are ac- 
cording to our noble Author, frequently found 
mixed in waters pumped out of- mines : that 
ſome times all three are found cryſtallized in 
lumps. of a yellow colour: and that Bergman 
affirms the vitriol of Fahlun in Sweden to cor 
tain all three. But theſe and other triple ſalts 
are to make the ſubject of the following Order. 
The Editor. | 7 
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ORDER THE SIXTH: 


eln 214. (Additional. ) 


Triple Salts. Sales triplices. 


THE Neutral falts hitherto enumerated 
are ſuch as are compoſed of two ingredients 
only; but ſometimes three or more are ſo unit- 


ed as not to be ſeparated by cryſtallization. - 


The vitriols that we are acquainted with, are 
hardly ever pure, and two or three of them 
| ſometimes are joined together. | 

Sometimes likewiſe it happens that neutral 
ſalts join earthy ſalts, and earthy ſalts metallic 
ones. I generally diſtinguiſh compound falts 
according to the number of their principles, 
whether the ſame acid be joined to ſeveral baſes, 
or the ſame baſe to different acids; or laſtly, 
whether ſeveral menſtrua and ſeveral baſes are 


joined together. Hence ariſe ſalts triple, qua 


druple, &c. which the diligence of after- times 
muſt illuſtrate. I ſubjoin = moſt remarkable 
examples of triple and quadruple native-ſalts 
which have occurred to me, Berg. Sciag. & 75. 
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er. 2c 5. (137.) Aphronitrum. 


Mineral Alkali with a ſmall quantity of cal- 
careous earth. Alkali ſalis communis, terre 
calcareꝶ parva portione combinatum. A phro 
nitrum [a]. 


Whatever the noble Author fays of the Aphro- 
nitrum in his Set. 137, ſeems to belong with 
greater propriety to the calcareous nitre, combined 
with mineral alkali, which is in fact a triple 
falt, and of courſe belongs to this order, notwith- 
ftanding that the ſame has been claſſed among the 
alkalies in Sect. 170. [5]. His words are the 


ollownns. 
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[4] The celebrated Wallerius in the ſecond volume, page 
46, of his Mineralogy, printed at Vienna in 1778, calls this 
ſalt by the name of Aphronitrum: and recites the experiments 
of Cartheuſer, who aſſerts, that, on throwing into its ſolution 
in water, a fixed mineral alkali, the calcareous earth was pre- 
cipitated : and on the contrary, that by the addition of oil of 
vitriol, a nitrous. acid was expelled, and a Glauber's ſalt was 
produced; from which it is evident that the aphronitrum is a 

triple /alt ariſing from the combination of the nitrous acid 
with calcareous earth and mineral fixed alkali, The Editor. 

[] The ſame Profeſſor Wallerius in page 65 of that edi- 
tion already quoted in the preceding Note a, ſpeaks of three 
ſpecies of Aphronitrum, viz. one that. contains only a mixture 
of calcartous earth with fixed mineral alkali : this he afficms 
to be the aphronitrum of the antiens :_ and adds in page 44, 
that it ought rather to be called aphronatron, which ſeems to 
be a very proper remark ; fince the ſame Antients gave the 

| name 
3 
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% This is fo ſtrongly united with the cal- 
careous earth, that the latter enters with it into 
the very cryſtals of the falt ; though by repeat- 
ed ſolutions the earth is by degrees ſeparated 
from it, and falls to the bottom after every ſo- 
lution. 

It grows in form of white froſt on walls, and 
under vaults; and in places, where it cannot be 
waſhed away by the rain [e]. : 

When it contains any conſiderable quantity of 
the calcareous earth, its cryſtals become rhom- 
boidal, a figure which the calcareous earth often 
aſſumes in ſhooting into criſtals: but when it is 
purer, the cryſtals ſhoot into a priſmatick figure, 


— 


e 


name of natron to the mineral alkali, as was ſaid in Note à to 


page 333. . 
The ſecond Aphronitrum mentioned by Wallerius, is the 


calcareous nitre of Sect. 190. 

And the third is that neutral ſalt deſcribed by Fr. Hoffman 
by the name of Aphronitrum jenenſe, into whoſe compoſition 
the vitriolic acid enters; it is a kind of Sal mirabile glauberi. 
and is with great reaſon confounded with it, as is ſaid in the 
text, The Editor . | 

(e] From theſe words of the Author it appears, that this 
is not only a triple, but a multiple ſalt ; as theſe pieces of old 
mortar covered with this white froſt, on antient walls, are the 
very ſame from which the ſaltpetre-makers extract the mo- 
ther-water of nitre, after mixing therewith the vegetable 
aſhes, to furniſh the alkaline baſe to it. Mr, Fourcroy ſays in 
his ſeventeenth Lecture that this mother-water contains not 
only nitre, but five other kinds of ſalt, viz. the marine ſalt, 
nitrous-magneſia, calcareous-nitre, magne/ta-nitratn, and calx- 
ſalita: to which the Chymiſts of Dijon add the dige/five ſalt 
of Sylvius, and in ſome caſes various vitriols with alkal:ne, or 
—_ baſes. See Elemens de Chymie de P Acad, de Dyon, 


vol. II, p. 133. The Editor. , 
Ee 2 This 
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This is a circumſtance which neceſſarily muſt 
confuſe thoſe who know the ſalts only by their 
figure; and ſhews, at the ſame time, how little 

' certainty ſuch external marks afford in a true 
diſtinction of things. 


This ſalt is very often confounded with the 
fal mirabile Glauberi. 


s E CT. 216. (Additional.) 


Common ſalt with magneſia: or muriatic mi- 
neral alkali contaminated by muriatic mag- 
neſia. Alkali minerale ſalitum, magneſia ſa- 
lita inguinatum. 


This is a compound of the common ſalt with 
muriatic magneſia: and by the expreſſion con- 
taminated (inquinatum) of profeſſor Bergman, al- 
ready explained in the Note to page 340, we 
may ſuppoſe that the magneſian ſalt is not in- 
timately united to the alkaline baſe. 

This triple ſalt is very deliqueſcent, a qua- 
lity it owns to its integrant part the muriatic 
magneſia of Sect. 198. For the pure muriatic 
alkali does not deliqueſce: but this degree of 
purity is ſeldom found; even in the native foſ- 
ſil or al gem of Sect. 179. In general all the 
earthy marine ſalts are very deliqueſcent, as the 
muriatic chalk of Sect. 191; the muriatic barytes 
of Sect. 194; and the muriatic magneſia of Sect. 
198. Editor from Bergman, Macquer, and Mon- 


1 
. SECT. 


Sect. 217. TRIPLE SALTS. 421 


7 


SECT. 217. (133.) 


Mineral alkali with Succinous acid, and phlo- 
giſton. Amber, Succinum. 


See this ſubſtance among the Inflammables, 
in Sect. 146 of the Author, viz. Sect. 234 of 


this edition, 


SECT. 278. (Additional.) 


Vitriolated magneſia with vitriol of iron. Ep- 
ſom ſalt contaminated with Copperas. Mag- 
neſia Vitriolata, Vitriolo Martis inquinata. © 


This triple ſalt is found in ſome mineral wa- 
ters, according to Mr. Monet, in his Treatiſe 
on theſe waters. Berg. Sciag. & 77. 


SECT. 219. (Additional.) 


Native-alum contaminated by Copperas. Vi- 
triolated argil with vitriol of Iron. Alumen 
nativum vitriolo martis coinguinatum. 


This triple ſalt is found in the aluminous 
ſhiſtus. It ſometimes effloreſces in a feathery 


form, Perhaps this is the plumoſe alum of the 
Ee 3 antients. 


—— — — 
* 
* 
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antients. Cartheuſer, in his Elemens of Mine- 
ralogy quoted by Wallerius, reckons the plu- 
moſe alum among the martial vitriolic ſubſtances, 
and calls it white martial native vitriol, affirm- 
ing that it 1s compoſed of longitudmal fibres or 
filaments, which are flexible and very cloſe to 
pne another. He obſerves, 
1. That it has an acid ſtyptic taſte. 
2. That its ſolution is turned into a black- 
purple, by that of galls. 
3. And that, with the alkaline ſalts, the co- 
| Jour is of an obſcure or deep green, which 
in both caſes becomes afterwards yellow: 
and its tranſparency diſappears, depoſiting 
a martial precipitate. 5 
But as in Egypt, Macedonia, and Milo, 
is found a kind of native alum already men- 
tioned (Sect. 200, p. 389), which conſiſts 
of ſtrait ſmall filaments of a whitiſh colour, 
poflefling the tafte and other properties of 
the ſimple alum; there is no reaſon to con- 
found this earthy falt, which Wallerius calls 
Trichites of Dioſcorides, with the triple ſalt of 
this Section. Se Wallerius's Mineralogy, vol. II. 
page 32 of the edition of 1778, and the following 
Sect. 221 concerning the Trichites of Dioſcorides. 
The Editor from Berg. and Mongez. 


SECT. 


SECT. 220. (Additional.) 


Native alum, contaminated by Sulphur, Ars 
gilla vitriolata Sulphure inguinata. 


At the places about Wedneſbury and Bilſton, 
in Staffordſhire, where the coal pits are. on fire, 
this ſubſtance ſublimes to the ſurface; and may 
be collected, in conſiderable quantity, during dry 
or froſty weather. I cannot be certain that this 
is a true chemical union, but the eye cannot 
diſtinguiſh the parts. Perhaps the ſulphur vola- 
tilizes the alum: and fo Lands intimately 
mixed with it. The exceſs of vitriolic acid 
keeps it in a deliqueſcent ſtate. 

I believe a ſimilar compound ſubſtance ſub- 
limes at the Solfaterra near Naples. Dr, Wi- 
thering. 


SECT. 221. (Additional.) 


Native Alum contaminated by vitriolated Cobalt. 
Alumen nativum vitrialo Cobalti inguinatum. 


In the mines of Herregrund and Idria this 
ſalt may be ſeen ſhooting out into long flender 
filaments. Perhaps this is the frichites of the 
Greeks. | 

1. Diflolved in water, it immediately betrays 

the preſence of vitriolic acid, upon the ad- 
Soy dition 
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dition of terra ponderaſa ſalita (muriatic 
acid ſaturated with heavy 2 

2. By the addition of phlogiſticated alkali, a 
precipitate of cobalt is thrown down, 
which makes a blue glaſs with borax, or 
microcoſmic ſalt. Berg. Sciag. 

Mr. Mongez ſays. that, according to Ferber, 
Scopoli, and the Baron de Dietrick, no traces of 
cobalt are found with the minerals of Idria: 
and that by the deſcription of the frichites given 
by Dioſcorides, it appears to be the ſame triple 
ſalt already deſcribed in Sect. 2 19. So that, ac- 
cording to Mongez, both the ſuſpicion of Berg- 
man in the 2 1K Section, and the opinion of 
Wallerius above- mentioned (in the ſame Sect. 
219.) who calls the plumoſe alum of Sect. 200, 
by this name of zrichites, moſt neceſſarily fall 
to the ground. Editor. 


SEC r. 222. (123.) 


Vitriol of copper with iron. Vitriolum ferrum 
et cuprum continens. Vitriolum cupri martiali 
contaminatum [a]. 


This triple ſalt is of a blueiſh green colour. 
Sometimes the blue predominates over the 
green: and ſometimes this laſt over the blue. 
Berg. Sciag. § 80. | 


— 


[a] This is the vitriolum ferreo cupreum cyaneum of Lin- 
næus. Its colour varies, being ſometimes more or lefs green; 
and ſometimes more or leſs blue. It is found at Saltzberg and 
at Falhun. This vitriol is called vitro} of Hungary, becauſe it 
is found in the Hungarian mines, is of this kind. Mongex. 


SECT.. 
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SECT. 223. (123. 2) 


Vitriol of copper, iron, and zinc. Vitriolum 
cuprum ferrum et zincum continens, Vitriolum 
cupri, et martial et zincino inguinatum [a]. 


This ſalt verges more to the blue, than to the 
green colour. It is made at Fahlun in Dalarne, 
from the water which is pumped out of the 
copper- mines: in this water large criſtals of 
vitriol are often ready formed. If this vitriol is 
dipped in water, and afterwards rubbed on clean 
iron, the copper does not precipitate from it. 


SECT. 224. (123. 4.) 


Vitriol of copper and zinc. Vitriolum cupreo- 
zinceum. | 


This is the blue vitriol from Goſlar [&]. 
SECT. 


* 


[a] This quadruple ſalt is the vitriolum ferreo- xinces- Cu- 
preum cyaneum of Linnæus. Its colour is of a blue inclining to 
green, If rubbed on a poliſhed ſurface of iron, the copper is 
not precipitated thereby, as it happens to the blue vitriol of 
Set, 205; which ſhows that the vitriolic acid is perfectly ſatu- 
rated, in this ſalt, by the three metallic baſes. Mongex. 

[b] According to Mongez, this is the vitriolum zinceo-Cu- 
preum cærultum of Linnzus 105. 7. The ſame author (Mr. 


Mongez) makes a ſeparate article of that compound ſalt, men- 
tioned 
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SECT. 225. (123. 3.) 


Vitriol of iron and zinc. Vitriolum zinco-ſer- 
reum. 


This is the green vitriol from Goſlar in the 
Hartz [a]. 


ſ 


r 


tioned by Wallerius (Spec. 231. e.) which confiſts alſo of a vi- 
triolated copper with zinc, but whoſe cryſtals are of a fine red 
colour, found lately, as Wallerius ſays, in the Fahlun mines: 
and adds, that the pale-blue colour of the firſt ſalt ſhows the 
predominancy of the copper, by which it is neceſſarily diſtin- 
guiſhed from the ſecond, where the vitriol is over ſaturated 
(fer compose). I do not know whether a greater quantity of cop- 
per or of zinc, or of both, may furniſh this ſalt with a red co- 
leur : but I ſhould rather apprehend that it is owing to a pro- 
per quantity of iron in a dephlogi/ticated ſtate, which has been 
overlooked in that compound, See what has been ſaid of the 
colours of iron at page 81 of this volume, 

Wallerius refers alſo to this ſame kind, another yellow:/þ 
ſalt found in Hungary, which ſeems to be in the ſame circum- 
ſtances as the preceding ſalt, Editor. 

[a] According to Mongez, this is the vitriolum zinceo fer- 
reum vViride ot Linnæus 105, 6, Its colour is of a pale-green 


aſt, 
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SECT. 226. (123. 50 


Vitriol of Iron and Nickel. Vitriolum ferrum f 


et niccolum continens. 


This falt is of a deep green colour, and is 
contained in the ochre, or decayed parts, of the 
Nickell, at the Cobalt-mines of Los, in the pro- 
vince of Helſingland [a]. 


— a r * _ 


„ 
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[a] Moſt part of the vitriols owe their formation to art: 
becauſe when fuch ores as contain ſulphur, are worked by 
means of fire, the phlogiſton of the ſulphur is by the heat ex- 
pelled, leaving the acid behind, which, being let looſe or freed, 
is thereby enabled to attrat and unite with watery vapours, 
diſſolving at the ſame time the metals; and it is thus that the 
vitriols are formed, Every ſort of ore does not commonly 
decay or witker in a natural manner, without being promoted 
by art; and this decaying or withering is moſtly performed 
in the open air; for which reaſon no very great quantity of 
vitriol can be expected in that way: for when any ore thus 
withers or decays, the diſſolved particles are by degrees car- 
ried off by the rain, and are at laſt found in a diſſolved ſtate 
in certain ſprings or mineral waters. All ſuch ores may there- 
fore be called true vitriol ores, as contain iron, copper, zinc, 
and nickel mineraliſed with ſulphur, The acid in theſe vitriols, 
however, is not ſo perfectly neutraliſed by the metals, as it is 
by the alkali in the true neutral ſalts, The Author. 


SECT. 
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SECT. 227. (143. 
Obſervations on Salts, 


The perfect knowledge of theſe bodies muſt 
be had from chemical books and practical che- 
miſtry, as it conſtitutes the chief {ibje& of that 
ſcience [a], From thence we likewiſe learn why 

_ the 


ah * 2 
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* 
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a] Chemiſts have given the character of Saline to thoſe 
ſubſtances, which are more or leſs, (1) /apid; (2) ſoluble in 
water; and (3) cry/tallizable; (4) that poſſeſs the energy or 
power of attraction to combine with other bodies; and (5) 
that are zncombuſtible, 

The three firſt qualities flow naturally from the fourth : 
fince the moſt ſapid ſubſtances are thoſe which have the great- 
eſt energy or power of attraction to combine with other bodies. 
When this power is of a higher degree, they are called cauftic 
and alſo corręſive; becauſe they act violently on our organs and 
other bodies, and deſtroy their texture, in a ſimilar manner as 
fire does, when in contact with them. 

But when ſalts become ſaturated, that is to ſay when they 
meet with a ſufficient quantity of a proper matter to prevent 
the exertion of their great energy, they become mild. In ge- 
neral, theſe two epithets, cauſtic or mild, are applied to alla- 
line ſalts, when deprived of, or ſaturated with, aerial acid: and 
when their corroſiveneſs is lowered by being mixed with water, 
they are then ſaid to be diluted. 

In the ſame manner, when ſalts poſſeſs a leſs power of at- 
traction, ſo as not to corrode the texture of other bodies, par- 
ticularly of our own organs, they have accordingly a degree of 
taſte, more or leſs remarkable to our ſenſes : and of courſe 
are called ſapid; whoſe varieties we diſtinguiſh by the words 
ſeocet, ſour, bitter, aftringent, and other texms expreſſive of the 
jcnſation they cauſe on our palate, 

We - But 


5 
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the acids are conſidered as ſalts, though a cer- 
tain figure neither is found, nor can reaſonably 
be expected in them. We are farther taught, 
that the angular figure, which is ſuppoſed to 

| — . 


* 1 


, 


* But when this quality is ſo feeble as not to be perceived at 
all, we call them inſipid or taſteleſs ; although by the pheno- 
mena of their combinations with other bodies, we ate certain 
of their attractive power, or of their being really ſaline, 

It is likewiſe owing to the power of attraction, that ſalts 
become ſoluble in water, Thoſe, between which and water, 2 
greater energy of this power ſubſiſts, are called deligueſcent; 
becauſe the watery particles, which are diſperſed in the at- 
moſphere, become attracted by them in preference to the aerial 
maſs, in which the laſt were contained. But thoſe ſalts which 
require the help of another force, ſuch as that of gravity or 
heat, to bring them, to a nearer vicinity or contact between one 
another, ſo as to facilitate the exertion of their ſmall attrac- 
tion to the watery particles, are in fact /o/uble, but not deli- 
queſcent, 

It is owing alſo to the power of attraction between the con- 
ſtituent parts of ſalts, that they cryſtallixe under various and 
variable forms, This happens when the watery particles in 
which they are kept in ſolution, are ſucceſſively reduced into 
vapour by virtue of their ſuperior attraction to air, and to the 
ſurrounding bodies in contact with them, It is however re- 
quired for this purpoſe that a certain flow proceſs of time be 
allowed, in order that the ſaline particles may exert their 
mutual attraction according to their polarity, by which ex- 
preflive word is to be underſtood. that each faline particle 
is endued in one of its ſides or ends, with a different degree 
of energy (or perhaps of repulſion) ſo that it rather unites, 
when at liberty, with one of the ſides of another ſimilar par- 
ticlez ſo as to form, by this particular agregation, a ſyme- 
trical figure of a regular ſhape, as will be mentioned in the fol- 
lowing Note, Theſe are indeed meer conjectures upon a ſub- 
ject, of which our own ſenſes cannot bear the leaſt teſtimony 
for our conviction, But it is eaſily conceived, that theſe regu- 
lar ſhapes may be diſturbed by various circumſtances, and we 

find 
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be eſſential to ſalts, and by its varieties to mark 
out their different ſpecies, depends on an alcali, 
earth, and metals, united with more or leſs wa- 
ter: for otherwiſe, the cryſtals of alum and vi- 

triol 


r 


8 — A 


he 


find this to be the caſe with various ſalts, which are ſuſcepti- 
ble of different forms, although their conſtituent parts be really 
the ſame. | 

But when the watery fluid, in which ſalts are diſſolved, hap- 
pens to be drived off by a conſiderable violence of heat, they 
for the moſt part aſſume no cryſtalline form, but become a ſolid 
maſs of a more or leſs granular texture, or of a glaſſy appea- 
rance, according to the nature of their conſtituent parts. 

Metals are in the ſame caſe in regard to fire, as ſalts are to 
water: for when their particles are ſet into motion by the in- 
troduction of a large quantity of elementary fire, as ſoon as 
this ſubſtance diſperſes itſelf through the ſurrounding bodies, 
they become either a ſolid maſs without any particular cryſtal- 
line ſhape, if ſuddenly abandoned ; or elſe they diſpoſe them- 

ſelves into ſymmetrical forms, and aſſume a regular ſhape, pro- 
vided they be allowed to cool ſlowly enough, ſo that the partial 
attraction between the ſides or ends of their conſtituent parts 
may be exerted. This evidently appears by the curious expe- 
riments of Mr, Mongez, who produced this new kind of cry- 
ſtals from almoſt all known metals, only by letting them cool 
after fuſion, with a very flow gradation, 

As to the fifth character of falts, viz. that of being incom- 
buſtible bodies, as Dr. Cullen and Mr. Fourcroy aſſert, it feems 
by far a more difficult matter to ſettle; ſince Dr. Prieſtley 
found volatil alkali to be partly inflammable, and the fame 
has been further confirmed, as Mr. Fourcroy mentions in a 
Note, by Mr. Cornette, who affirms it to be very combuſtible. 
Nor is it at all as yet demonſtrated what Mr. Fourcroy pre- 
Aends, viz, that ſalts are compound ſubſtances, formed by the 
union of ſome combuſtible bodies with pure or dephlogiſticatæd 
air; from whence. he concludes, that thoſe formerly called 
ſimple ſalts, only deſerve the name of primitive, as every one 
of them is in fact a true compound, But, although from the 
combuſtion of /u/phur, phoſphorus, and arſenic, acids of theſe 

| denominations be produced, no fimilar reſults are found, — | 
ar ＋ 
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trio ought to be of the ſame figure; no nitrum 
cubicum would exiſt ; nor could any cryſtalliſa 
tion happen in ſuch ſubſtances, as contain no 
acid. See Sect. 11. Note f. [6]. 

Salts are contained in all the three kingdoms 
of nature; and as it is not yet known how 
the changes happen, and how far the varie 
ties depend on one another, we cannot attri- 
bute to the mineral kingdom any other falts 


— — —„ — — — 
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far as we know, after other combuſtions: and, until conſtant 
productions be the conſequence of ſimilar proceſſes, it is quite 
unwarrantable to draw general concluſions. In fact it is well 
known that acids are found already formed, independently 
from any previous combuſtion ; and that even altalies exiſt al- 
ready formed in plants before their incineration, as was men- 
tioned Note à to Sect. 169, and Sect. 174. The Reader may 
lee a good abſtract of theſe and other new Theories, in a paper 


of Mr. de la Metherie inſerted in the Journal da Phyſique for 


January 1786, and more fully in the Elementary Lefures of 
Chemiſtry by Mr. Fourcroy, already tranſlated into Engliſh, 
with Notes, in 2 vols. 880. The Editor. 

[b] Very little can be ſaid, to good purpoſe, on the ſubje& 
of cryſtallization ; becauſe no experiments have penetrated fo 
far into the myſteries of nature, as to afford any demonſtra- 
tion of its cauſe. Whether the parts of bodies have a po- 
larity with reſpe& to each other, or whether their ſhapes 
may reſpectively be the cauſe of thoſe admirably regular fi- 
gures we often ſee in unorganized bodies, is uncertain : but 
it appears to be eſtabliſhed beyond controverſy, that all bodies 
whatſoever which become ſolid from a ſtate of fluidity, have a 
diſpoſition to aſſume certain peculiar ſymmetrical forms, or 
arrangements of their parts ; though the variety of almoſt im- 
perceptible impediments, arifing from temperature and the due 


doſes of parts, that, either defignedly or accidentally, enter info. 


the compound, makes it nearly impoſſible to bring the confi» 
deration of theſe figures to any practical uſe, See Note a to 
page 164. The Editor, 

| than 
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than thoſe which are found truly changed in 
e earth [J. 


The uſe of tlie ſalts th DER and in com- 


mon life is ſo great, that it would require a ſe- 
parate treatiſe, if it were to be fully diſcuſſed. 


Mean while, every one who applies himſelf to 
the ſtudy of mineralogy, in order to learn the 
uſe to which the mineral bodies can be employ- 
ed in common life, I mean in particular that 
Miners ought to endeavour to diſcover where 
falts may be found, and how they muſt be pre- 
pared, fo as to be beſt fit for uſe. But the pre- 
paration of ſalts is not the ſubject of this work; 

they are here only deſcribed, ſuch as they are 


naturally found, vs, entangled in certain hete- 
rogeneous bodies, of whic 


they require but 
very little for their ſaturation, | 


— _— — PE — 4. * — & — 
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[e] J think it neceſſary to add a few words concerning the 

diſpoſition IJ have followed in the Sections of this Second Claſs 
of mineral bodies. Various additions of new foſſil ſalts hav- 
ing been diſcovered fince the firſt publication of this work : I 
have arranged them in the ſame order, the late celebrated Pro- 
feſſor Bergman made uſe of in his Sciagraphia, as far as the 
end of the Second Order, or Sect. 1717. 
But with regard to the compound ſalts of the following 
Sections, I thought it more regular to range each of them ac- 
cording to its baſe, by the ſame order as it ſtands in the pre- 
ceding Sections of the altalis, following at the ſame time the 
order of the acids already adopted i in the firſt part of this claſs; 
or of the earths treated of in the firſt claſs of this Mineralogy ; 
or laſtly of the metals, as they are ſet forth by the Noble Au- 
thee] in the fourth or laſt claſs of this work. The Editor. 
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